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AN EVALUATION OF SYMPATHETIC NERVE 
INTERRUPTION IN A VARIETY OF 
SURGICAL CONDITIONS 


H. G. Smitny, M. D. 
Charleston, S. C. 


The production of vasodilatation by interruption of sympa- 
thetic nerve impulses has a wide applicability in vascular surgery. 
It is valuable both as a diagnostic and as a therapeutic agent in 
peripheral ischemia resulting from either spastic vascular dis- 
ease or organic obstructive lesions. Furthermore, it may be 
employed successfully as an adjunct in the treatment of certain 
conditions not necessarily of vascular origin. 


Vasodilatation is applicable as either a temporary or a rel- 
atively permanent measure. Effects of short duration can be 
produced by paravertebral infiltration of the ganglionated chain 
with procaine or, in the lower extremities, by spinal anesthesia. 
The technic of sympathetic block has been described in ade- 
quate detail',?,*. More lasting degrees of vasodilatation can be 
obtained by ganglion block with alcohol and by operative inter- 
ruption of the sympathetic trunk. The ensuing discussion con- 
cerns the application of these methods to a variety of surgical 
conditions encountered in 75 patients (Table 1). 


ARTERIOSCLEROSIS 


The work of Trimble, Cheney and Moses‘ indicates that the 
effects of peripheral ischemia due to arteriosclerosis will respond 
to sympathectomy in a considerable number of instances. Al- 
though a disease of arterial occlusion, there are numerous vic- 
tims of the disorder whose peripheral vascular bed contains many 
small arteries and arterioles capable of vasodilatation. 


From the Departments of Surgery, Medical College of the State of South Carolina, 
and Roper Hospital. 


3 
a 


2 THE SOUTHERN SURGEON 


TABLE I 
CONDITIONS FOR WHICH SYMPATHETIC INTERRUPTION WAS DONE 


: Number of Results 
Disease Patients Satisfactory 
ARTERIOSCLEROSIS 9 717.7% 
BUERGER’S DISEASE 2 100. % 
ARTERIAL EMBOLISM 3 66.6% 
DEEP THROMBOPHLEBITIS 
(a) ACUTE 23 91.3% 
(b) CHRONIC 6 66.6% 
CELLULITIS AND LYMPHANGITIS 
(a) WITH VARICOSE VEINS 5 100. % 
(b) WITHOUT VARICOSE VEINS 6 83.3% 
LYMPHEDEMA PRAECOX 1 0 
RAYNAUD'S SYNDROME 3 100. % 
VARICOSE VEINS 
(a) STASIC DERMATITIS 5 100. % 
(b) CHRONIC LEG ULCER 5 80. % 
(c) POSTOPERATIVE VASOSPASM 100. 
POST-TRAUMATIC gage SYNDROMES 3 66.6% 
ERYTHROMELALGIA 1 0 
MISCELLANEOUS (A-V FISTULA) 1 100. % 
TOTAL—75 AVERAGE—75.5% 


Specifically, three phases of arteriosclerotic ischemia respond 
favorably to sympathetic nerve interruption: (1) impending 
gangrene, (2) chronic ulceration of the feet, and (3) intermit- 
tent claudication. Gangrene can be prevented in some by 
lumbar ganglionectomy, the reddish-purple, cold foot of the 
pre-gangrenous state being restored to normal color and temper- 
ature after operation. A valuable adjunct to sympathetic inter- 
ruption in the prevention of impending gangrene is refrigeration 
of the affected extremity by packing it in ice. The resulting 
decrease in temperature of the limb reduces cell metabolism’ 
and, hence, the need of the tissues for oxygen. Prolonged sur- 
vival time of anemic tissue maintained at low temperatures has 
been demonstrated by Brooks and Duncan‘, thus emphasizing 
the beneficial effect of diminished metabolic activity in an is- 
chematic limb. After frank gangrene has become established, 
but demarcation has not occurred (Fig. 1), combined sympa- 
thetic interruption and refrigeration frequently will delimit the 
process and permit amputation to be performed at a lower level. 
Prompt relief of the boring pain originating in the gangrenous 
area usually follows interruption of the sympathetic impulses 
when there is no associated infection; this occurs independently 
of the anesthesia induced by refrigeration. If the patient is a 
poor operative risk, interruption may be secured either by re- 
peated novocaine infiltrations of the lumbar ganglia or by one 
carefully performed lumbar block with alcohol. Operative re- 
moval of the lumbar ganglionated chain offers the best assur- 
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ance of complete sympathetic denervation of the lower extrem- 
ity. Results of sympathectomy in the prevention or limitation 
of arteriosclerotic gangrene depend, of course, upon the degree 


Fig. 1. Spreading arteriosclerotic gangrene treated by sympathectomy and 
refrigeration. Process arrested — amputation at ideal level below 
nee 


of involvement of the arterial tree, especially the smaller vessels 
of the feet. In some cases, arterial occlusion is so widespread 
that treatment of any sort is of no avail. In properly selected 
patients, however, improvement follows sympathetic interrup- 
tion; in some, the resulting increase in vascularity is dramatic. 


Arteriosclerotic ulcers of the feet and toes (Fig. 2) tend to be 
indolent. While healing may result from prolonged bed-rest, 
recurrence is the usual outcome. Neglected ulcerations fre- 
quently increase in size and many progress to complete gangrene. 
After lumbar ganglionectomy, disappearance of the lesion usually 
occurs when gangrene of the surrounding tissue has not de- 
veloped. When situated on the foot or leg, gangrenous ulcers 
may be excised safely after sympathectomy. The increased 
vascularity of the denervated limb permits early development of 
healthy granulation tissue in the defect so that skin grafting can 


be accomplished. 
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Gratifying results may be obtained after sympathetic dener- 
vation of the leg in patients suffering from intermittent claudi- 
cation. The occurrence of cramping pain in the calf muscles 
after exercise is due to hypoxia of the limb incident to arteri- 


Fig. 2. Typical painful, indolent arteriosclerotic ulcers of feet. Prompt heal- 
ing followed sympathectomy. 


osclerosis. When the degree of vascular occlusion is sufficiently 
limited to permit vasodilatation to occur, sympathectomy re- 
sults in improved oxygenation of the extremity and relief of the 
claudication. As noted above, the extent of vascular involve- 
ment may be so great that sympathetic interruption will be of 
no benefit. Of 24 patients in the series of Trimble, Cheney and 
Moses‘, 14 were improved after operation. Preoperative esti- 
mation of the patient’s likelihood to respond satisfactorily must 
be based upon evaluation of the extent of arteriosclerotic oc- 
clusion by the usual methods. It is not possible to predict the 
results of operation in every case inasmuch as marked improve- 
ment has occurred after ganglionectomy when preoperative novo- 
caine block failed to induce appreciable changes in skin 
temperature‘. 
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Nine patients having arteriosclerosis were subjected to sym- 
pathetic nerve interruption in this series. Good results were 
obtained in 7, the 2 failures occurring in the group presenting 
varying evidence of gangrene. One failure was in the case of a 
75. year old Negro woman, having frank gangrene of the left 
great toe, subjected to unilateral lumbar sympathectomy in an 
effort to arrest the process. Two months later, she returned to 
the hospital because of spreading gangrene of the entire left 
foot and died shortly after admission of cardiac failure. The 
second unsuccessful case was a 50 year old Negro woman having 
diabetes mellitus and frank dry gangrene of the left first and 
second toes. An alcohol block of the left lumbar sympathetic 
ganglia was done in an effort to prevent extension of the gan- 
grene. Despite a persistent rise in skin temperature of the 
denervated limb, the gangrene advanced rapidly, necessitating 
supracondylar amputation of the leg. Three patients presented 
evidence of impending gangrene of the toes. Two of them were 


subjected to unilateral lumbar sympathectomy and the third 


was treated by alcohol block. None developed gangrene and 
each is well after one year. 

Bilateral lumbar sympathectomy, performed in one stage by a 
transperitoneal approach, was done in two cases for painful in- 
dolent ulceration of the feet and toes. In one of these patients, 
a 52 year old Negro man, simultaneous excision of a gangrenous 
ulcer on the dorsum of the left foot was accomplished; skin graft- 
ing of the defect was performed ten days later. Prompt healing 
resulted in both cases and they have remained well eighteen and 
ten months respectively. 

Two patients having severe intermittent claudication were 
subjected to lumbar ganglionectomy, one unilateral and the 
other bilateral. The latter procedure afforded prompt relief 
which has persisted for ten months. In the other case, relief 
was obtained for one year after which the claudication returned 
in a mild form. The patient, a 62 year old white man, is re- 
quired by his occupation to walk several miles daily, thus in- 
creasing the need for adequate oxygenation of the lower 
extremities. 

While the results noted above are generally satisfactory, it 
must be recognized that arteriosclerosis is a chronic, progressive 
process and that sympathectomy is a palliative measure entirely, 
in no degree a means of curing the disease. It is applicable to 
selected cases because it preserves the function of the affected 
limbs by forestalling in many, obviating entirely in some, the 
eventual onset of gangrene. The beneficial effects are tempor- 
ary in many cases of peripheral arteriosclerotic ischemia, but 
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the operation may afford added months or years of comfort and 
activity to those who otherwise would be seriously disabled. 
BUERGER’S DISEASE 


The widespread vascular occlusion associated with thrombo- 
angiitis obliterans necessitates major amputations in a high 


Fig. 3. Advanced ischemia due to Buerger’s disease with plantar ulceration. 


percentage of patients, while minor amputations eventually 
become necessary in virtually every victim of the disease. Sym- 
pathectomy as a part of the treatment of Buerger’s disease has 


j 
t 
' : — 
i 
a 
: 


SMITHY: SYMPATHETIC NERVE INTERRUPTION 


been given an adequate trial',*,7,8 and has been demonstrated to 
improve materially the outlook for survival of many extremities. 
The operation, as in arteriosclerosis, is in no way designed to 
cure the disease. It is applicable both in the early stages, when 


Fig. 4. Medial surface of limb shown in Fig. 3. No gangrene 14 months after . 
sympathectomy. 


vasospasm plays a part in the process, and in later phases when 
vascular obstruction has become more or less stationary. Re- 
gardless of the stage at which sympathectomy is performed, its 
purpose is threefold: (1) to relieve the distressing rest pain and 
the discomfort of intermittent claudication, (2) to forestall the 
development of gangrene for the maximum period of time and 
(3) to permit the execution of major amputations at the lowest 
possible level in those limbs which must be sacrificed. 


Two patients having thromboangiitis obliterans were treated 
by unilateral lumbar sympathectomy in this series. Each had 
lost one limb previously, due to gangrene, so that the disease 
was well-established when the patients presented themselves 
for treatment. A Negro man, 48 years of age, had two chronic, 
extremely painful ulcers on the plantar surface of his left foot 
(Fig. 3). There was absence of the peripheral pulses at the 
ankle. The leg was in an extreme state of hypoxia, showing 
muscular atrophy, fibrosis of the soft tissues below the knee and 
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a leathery, reactionless skin containing grayish-white scars of 
previous ulceration (Fig. 4). An arteriogram (Fig. 5), which 


Fig. 5. Arterio-venogram of limb shown in Figs. 3 and 4, illustrating marked 
diminutation of small arterial collateral vessels in periphery. 


was made after direct exposure of the femoral artery in Scarpa’s 
triangle, revealed patency of the main arterial trunks but a 
marked deficiency of the small collateral branches. Explor- 
ation of the femoral vessels at the time of arteriographic ex- 
amination revealed the presence of an encapsulating fibrous 
sheath, enveloping completely the artery,-nerve and vein, a 
finding commonly noted in Buerger’s disease; the femoral arterial 
pulsations were present but diminished. Marked loss of bone 
substance was seen in the roentgenograms of the foot (Fig. 6). 
Despite the obviously advanced degree of involvement of this 
patient’s limb, lumbar sympathectomy was performed. The 
results were quite satisfactory in that the ulcers decreased in 
size and the pain completely disappeared. As would be ex- 
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pected, the effects lasted for only fourteen months, when re- 
currence of the plantar ulceration was noted. The patient is 


Fig. 6. X-ray of foot shown in Figs. 3 and 4, revealing severe bone atrophy. 


under treatment at the time of this writing for his ulcers, but 
shows no further tendency toward gangrene and is not in im- 
mediate danger of amputation. An interesting effect of the 
sympathectomy was the development of a healthy pink color 
in the previously grayish-white scar tissue of the leg. 


The second patient was a 51 year old white man who had 
undergone supracondylar amputation of his left leg at another 
hospital four months previously. He complained bitterly of 
both rest pain and intermittent claudication, the former of 
several months duration. There was no ulceration and no 
evidence of gangrene. The peripheral pulsations were absent. 
Preliminary sympathetic novocaine block relieved the pain but 
failed to produce significant changes in skin temperature. Uni- 


: 
‘ 


10 THE SOUTHERN SURGEON 


lateral extraperitoneal sympathectomy was followed by prompt 
increase in surface temperature of the foot and freedom from 
pain which has persisted for six months. 


ARTERIAL EMBOLISM 


Sudden embolic occlusion of a major artery is followed by the 
rapid development of gangrene in the untreated patient. It is 
generally agreed that embolectomy is the treatment of choice 
in early cases (preferably before 12 hours) and many successful 
instances have been reported in the literature. Extensive re- 
views of the latter can be found in the recent reports of Pratt®, 
Duncan and Myers!®, Lesser", and McClure and Harkins!*. 
In each of these publications, the authors stress the importance 
of sympathetic nerve interruption as an adjunct in the treat- 
ment of arterial embolism. An earlier paper by Gage and Oschs- 
ner!* emphasizes the value of this form of treatment. Vaso- 
constriction accompanying peripheral arterial embolism is re- 
sponsible for a large portion of the resulting ischemia and un- 
doubtedly hastens the development of gangrene. The preser- 
vation of a viable extremity depends, therefore, to a considerable 
extent upon elimination of vasospasm as well as upon removal 
of the obstructing factor. As in the case of arteriosclerotic 
ischemia, ice refrigeration of the affected limb, associated with 
sympathetic interruption, affords added protection against is- 
chemic necrosis. When many hours have elapsed after the 
occurrence of embolism, distal propagation of the clot in the 
form of ‘‘tail thrombi’’ makes embolectomy virtually impossible. 
Combined refrigeration and sympathetic interruption in such 
late cases is of much value in that relief of pain is accomplished 
as well as the preservation of viability to a maximum extent in 
the affected extremity. 

Three patients in this series developed sudden embolic oc- 
clusion of major arterial trunks and were treated by some form 
of sympathetic nerve interruption. The first two illustrate 
clearly the beneficial effects of the procedure, while the last was 
seen after gangrene had become established to an advanced 
degree. The first patient was a 37 year old white man who 
presented himself for treatment 6 days after the occurence of 
the embolism. Examination revealed cold, pulseless feet. The 
left foot showed slight edema and was cold to the ankle; there 
were no color changes, although the blanching time was pro- 
longed and sensory reception diminished. The right foot and 
leg were extremely cold and edema was marked to the level of 
the mid-calf. Exquisite tenderness to pressure was present in 
the entire foot. Bluish-purple mottling of the dorsum was 
noted, indicating early necrosis, but no frank gangrene was 
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present (Figs. 7 and 8). Pulsations were present in each femoral 
triangle just below Poupart’s ligament but no pulsation was 
detected in either leg below the groin. The patient was suf- 
fering intensely, crying out because of the agonizing pain in 
both feet and legs. It was thought after the examination that 
a saddle embolus of the aorta had occurred. It is likely that 
the thrombus broke into two portions with subsequent propa- 
gation of its components into both legs, the major portion enter- 
ing the right leg. Bilateral lumbar sympathetic nerve block 


Fig. 7. Bilateral arterial embolism of 6 days duration in young man. Marked 
edema of right foot. 


was induced om admission by spinal anesthesia. The surface 
temperature of each foot and toe was measured by a thermo- 
couple before and after sympathetic block and was found to 
have increased a maximum of 14 degrees after the procedure. 
All peripheral pulsations remained impalpable except the left 
popliteal which was detected for the first time after the block. 
These findings corroborated the presence of intense vasocon- 
striction. Bilateral lumbar ganglionectomy was performed in 
one stage on the day of admission through a transperitoneal 
approach. Immediately after operation, refrigeration of the 
right leg in ice was begun and was maintained continuously. 
All traces of edema quickly disappeared and the color of the 
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foot improved. The left foot was not in jeopardy and hence 
was not refrigerated, although its pulsations remained absent. 
After nine days the right foot was judged to be viable but mac- 
eration of the skin was present because of the continuous refrig- 
eration. On this account, the ice packs were discontinued for 
48 hours. During this time, the foot developed a dusky cyanotic 
hue and appeared to be losing its viability. Refrigeration was 


Fig. 8. Right foot of Fig. 7, showing mottled discoloration of the pre-gangrenous 
state. 


resumed, but by the 24th postoperative day frank gangrene was 
established and demarcation was well-defined at the tarsometa- 
tarsal junction. Closed amputation of the leg was done through 
the calf at the junction of the upper and middle thirds. The 
stump healed per primum. The patient is wearing a prosthesis, 
working full-time and in good health one year after the ampu- 
tation. His left foot remains pulseless but is of normal color 
(Fig. 9). Intermittent claudication is present in the left leg 
but is progressively diminishing. The amputation stump con- 
tinues to be in good condition (Fig. 9). 

The second case was a 55 year old white woman who was 
admitted to the hospital 24 hours after the embolism had oc- 
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curred. The obstruction was judged to be in the popliteal 
artery with distal extension. Embolectomy was not considered 
feasible and lumbar ganglionectomy could not be performed 
because of circumstances beyond the control of those consulted 


Fig. 9. The ideal amputation stump obtained as a result of bilateral sympa- 
thectomy and refrigeration in patient shown in Figs. 7 and 8. Left foot pulse- 
less but obviously in good condition. 


in the case. Consequently, daily paravertebral lumbar sym- 
pathetic blocks with procaine were carried out in combination 
with continuous ice refrigeration. As in the first case, there 
occurred a distinct increase in skin temperature of the foot 
after each block with prompt relief of the- acute pain. The 
effects of the novocaine were temporary, of course, and recur- 
rent vasoconstriction developed between procedures. Despite the 
obviously inadequate form of treatment, 14 days elapsed before 
devitalization of the tissues of the foot became manifest. This 
case indicates specifically the value of sympathetic interruption, 
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even though incompletely performed, in forestalling the develop- 
ment of gangrene. It is believed that if lumbar sympathectomy 
had been done on the day of admission, viability of the foot 
would have been preserved. 


The third patient was a 51 year old white man having an 
embolic occlusion high in the left femoral artery. He was first 
seen after 5 days when frank gangrene of all toes had developed 
and gangrenous blebs were present over theentireleg. Elevation 
of skin température and relief of pain followed lumbar novo- 
caine biock but Jumbar ganglionectomy was of no avail, mid- 
thigh amputation subsequently becoming necessary. Pathologic 
examination revealed disseminated thrombosis of the femoral - 
and profunda femoris vessels, the result of extension distally. 


DEEP THROMBOPHLEBITIS 


Sympathetic nerve interruption in the treatment of acute 
femoral thrombophlebitis is of established value. Intreduced by 
Leriche'* in 1934, the routine use, mechanism of action and 
beneficial effects of sympathetic procaine block in acute throm- 
bophlebitis have been described in numerous publications by 
Ochsner and his co-workers *"*° and require no further elab- 
oration. Suffice it to say that early elimination of vasospasm 
_ by sympathetic block in acute inflammatory venous thrombosis 
results in prompt relief of pain, disappearance of edema and 
subsidence of the inflammatory reaction. It is to be empha- 
sized that the latter situation pertains to true thrombophlebitis, 
i. e. inflammatory venous thrombosis with its attendant painful, | 
palpable cord in the femoral triangle, elevation of temperature, 
positive Homans’ sign and well-defined edema. This syndrome 
is to be contrasted with quiet, ‘‘bland”’ thrombosis of the deep 
veins of the leg and foot in which vasospastic phenomena, fever 
and sharp tenderness are not features of the process. Non- 
inflammatory deep venous thrombosis, properly designated ‘‘phle- 
bothrombosis,’”’ does not respond to sympathetic nerve inter- 
ruption but is best treated by femoral vein ligation. The dif- 
ferential features of treatment of these two conditions has been 
considered by one of us in a previous communication. 


Of importance is an evaluation of sympathetic nerve inter- 
ruption in the prevention of pulmonary embolism originating in 
the deep veins of the legs. In the case of frank inflammatory 
thrombosis, pulmonary embolism is quite rare*. This is true 
because of the nature of the pathologic process, the inflammatory 
reaction anchoring firmly the thrombus to the vessel wall and 
thus rendering its detachment mechanically difficult. Of the 29 
patients having thrombophlebitis in this series, to be discussed 
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subsequently, none developed demonstrable evidence of pul- 
monary infarction; all were treated by some form of sympathetic 
nerve interruption. In view of the rapid subsidence of the in- 
flammatory process after sympathetic block in the acute phase, 


Fig. 10. Chronic thrombophlebitis, right leg, of six months duration in young 
adult woman. 


it appears logical to conclude that the thrombus becomes organ- 
ized by fibrous tissue proliferation and is thereby fixed perma- 
nently to the vessel wall. With this reasoning in mind, sym- 
pathetic interruption is the treatment of choice of acute throm- 
bophlebitis rather than routine femoral ligation as advocated 
by some”, The latter method of treatment is best suited to 
phlebothrombosis in which the incidence of pulmonary embolism 
is high. 

The treatment of long-standing deep thrombophlebitis, with 
its attendant sequelae of edema and ulceration, is a major prob- 
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lem. Many victims of chronic deep phlebitis suffer recurrent | 
attacks of pain due to periodic reactivation of the acute inflam- 
matory process. A considerable number develop phlebitic ulcer- 
ation, while virtually all show a suffused, cyanotic extremity 
when standing erect, manifestations of local hypoxia. Sym- 


Fig. 11. Ve.1ogram of right leg shown in Fig. 10, revealing defect in femoral 
vein (Ato B). Note distended communicating veins (C). 


pathectomy exerts a favorable influence upon these phases of 
the disorder, as evidenced by the experiences of Shumacker*. 
The matter of edema, however, is an imposing obstacle. The 
work of Parsons and McMaster” and of Cressman and Blalock?’ 
suggests that sympathectomy would, theoretically, increase the 
flow of lymph inasmuch as they found that the rate of lymph 
flow was dependent upon substantial arterial pulsation. 


Of the chronic cases subjected to sympathectomy in this series, 
little improvement has been noted in the edema. From a study 
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of these cases, sympathectomy is applicable to the treatment of 
chronic deep phlebitis when there is evidence of local hypoxia 
(ulceration and cyanosis) and when repeated attacks of pain 
occur as a result of recurrent acute episodes. The operation 


Fig. 12. Result of right lumbar sympathectomy in patient shown in Fig. 10, 
3 months after operation. 


offers little, if anything, in the reactionless, non-inflammatory, 
post-phlebitic lymphedematous limb. 


A total of 29 patients having thrombophlebitis was treated by 
some form of sympathetic interruption in this series. Twenty- 
three of these were acute cases, seen during their first attack. 
Two patients had brachial phlebitis, the remainder femoral or 
femoro-iliac involvement. All were treated by paravertebral 
novocaine injection of the appropriate ganglia. Results were 
excellent in all except two, in whom the phlebitis was confined to 
the femoral vein. In each of the latter, there was prompt dis- 
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appearance of both pain and signs of inflammation, but moderate 
edema persisted after the process became quiescent. Daily 
blocks were performed in each of the 23 acute cases until all 
evidence of inflammation had disappeared. The smallest num- 
ber of daily injections was 2, the largest 6. 


The remaining 6 patients had chronic thrombophlebitis, con- 
fined to the femoral system, varying from 3 months to 12 years 
in duration. Five were subjected to unilateral extraperitoneal 
lumbar sympathectomy, while 1 patient, whose disease was 
bilateral, was treated by a transperitoneal bilateral sympathec- 
tomy in one stage. Results were excellent in 4 patients in each 
of whom recurrent, incapacitating, acute attacks had occurred. 
No further discomfort has been noted after 1 year. Edema 
has been less in 3, but still persists, while in 1 it has disappeared 
(Figs. 10, 11, 12). The 2 failures occurred in the reactionless 
type where the inflammatory element was absent and lymphe- 
dema was the principal feature. One of the latter 2 had 
leg ulcers; the course of the lesions was not affected by 
sympathectomy. 


CELLULITIS AND LYMPHANGITIS 


Because of the rapidity with which the inflammatory process 
disappears after ganglion block in acute thrombophlebitis, the 
procedure was applied to non-phlebitic inflammatory reactions. 
Only diffuse, unlocalized inflammatory reactions of the extremi- 
ties were chosen for sympathetic nerve interruption. The re- 
sults obtained in cellulitis and lymphangitis were excellent and 
are considered to be due to increased phagocytic activity incident 
to the vasodilatation. Marked improvement in healing responses 
of an injured extremity after sympathetic block has been demon- 
strated experimentally by Thomson, Helwig and Sire**. 


Eleven patients having either frank cellulitis or reticular 
lymphangitis were treated by sympathetic block in this series. 
They were not given chemotherapy and local heat was not ap- 
plied at the beginning of treatment so that the results could be 
attributed entirely to the paravertebral blocks. Five of the 
patients had varicose veins, receiving the ganglion injections 
as a preliminary measure before treatment of the varicosities. 
The results were uniformly excellent in 10 of the 11 cases. With- 
in a few hours of the first block, subsidence of the inflammatory 
process was demonstrable by wrinkling of the previously tense, 
indurated skin. Two blocks were sufficient in 4 patients while 
the others required from 3 to 5 treatments. The single failure 
occurred in a severe cellulitis of the arm of a young white woman 
having diabetes mellitus. After 2 blocks had not seemingly 
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altered the course of the process, the procedure was abandoned 
in favor of chemotherapy and local heat. 


LYMPHEDEMA PRAECOX 


Primary, non-inflammatory lymphedema of the legs, occur- 
ring usually in women and beginning most frequently at the 
time of puberty, has been called by Allen?® ‘lymphedema prae- 
cox.’’ Its cause is obscure, its course progressive. The skin 
of the involved extremity becomes roughened and the edema 
firm and brawny, resistant to pitting. Pain is not present but 
the gradual increase in size of the limbs is a source of discomfort 
and inconvenience to the patient. According to Allen*®, ulcer- 
ation, lymphangitis and cellulitis are uncommon sequelae of the 
condition. 


Data published by Parsons and McMaster** and by Cressman 
and Blalock*’, noted above, stress the importance of substantial 
arterial pulsation in the normal flow of lymph. In anticipation 
_ of increasing the arterial blood flow in the extremities, lumbar 
sympathectomy was performed once in this series for lymph- 
edema praecox. The patient was a 12 year old white girl who 
had developed bilateral progressive edema of the legs beginning 
8 months prior to admission to the hospital. Both extremities 
were enlarged to almost twice their normal size and palpation 
revealed a firm, resistant edema which showed but slight pitting 
on pressure. The skin was roughened and somewhat cyanotic 
in appearance below the calves. The blanching time was con- 
siderably prolonged. There were no ulcerative lesions or other 
evidence of infection. The past history revealed nothing to 
suggest thrombophlebitis and venograms showed a normal deep 
circulation in each leg. Bilateral transperitoneal lumbar sym- 
pathectomy was performed in 1 stage. There was a prompt 
improvement in the degree of swelling and the patient left the 
hospital on the tenth postoperative day free of edema. When 
she became ambulatory, however, both legs returned to their 
preoperative state, which has persisted. The case is considered 
to be an operative failure. 


RAYNAUD’S SYNDROME 


There are several varieties of vasospastic activity of the ex- 
tremities which closely resemble, but do not simulate entirely, 
the disease described by Raynaud*® in 1862. For practical 
purposes these allied disorders may be viewed as minor variations 
of Raynaud’s disease and can be grouped conveniently under the 
term Raynaud’s phenomena. 
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Three patients showing different degrees and types of vaso- 
motor hyperactivity were subjected to some form of sympathetic 
nerve interruption. Routine peripheral vascular studies were 
made in each case and none showed evidence of organic occlusive 
vascular disease. The prompt and striking initial response to 
sympathetic nerve interruption of the purely vasospastic syn- 
dromes is clearly indicated by the results in this group. 


The first patient was a 12 year old Negro girl complaining of 
recurrent ulceration Of the toes, feet and ankles. Her history 
revealed that she had had cold, clammy feet for two years and 
that she found it necessary to wear woolen socks when asleep at 
night. Ulceration occurred in cold weather and improved during 
the summer months. Examination showed a severe degree of 
hyperhidrosis and the skin temperature of the toes averaged 
only 68 degrees F. There was no history of pain and no color 
changes were demonstrable. The hands were not involved. 
Bilateral lumbar sympathectomy was performed in 2 stages 10 
days apart. The ulcers healed promptly, the skin temperature 
of the feet became elevated to approximately 82 degrees F., 
and there has been no recurrence of the excessive sweating. 
The child is considered well after 2 years. 


The second case is of particular interest because of the ex- 
tremely short duration of the symptoms and because of the 
prolonged effect of 1 procaine ganglion block. The patient was 
a 29 year old white man who complained of spontaneous blanch- 
ing of the skin of the finger tips associated with numbness and 
tingling in the areas of pallor. The onset of his symptoms oc- 
curred only 10 days prior to his hospital admission and were 
noticed for the first time while the hands were immersed in ice 
water. There was no subsequent cyanosis of the fingers, the 
changes consisting of a 1-phase color reaction only. The his- 
tory gave no indication of emotional stress. Skin temperature 
studies of 1 hand during an attack of local pallor, brought on 
by immersing the opposite hand in ice water, revealed a sharp 
drop in temperature in the involved areas. Numbness, followed 
by pin-prick sensations, was of considerable degree. Bilateral 
novocaine infiltration of the stellate and second thoracic ganglia 
was accomplished on 1 occasion and the patient was discharged 
for further observation. To the surprise of all concerned, the 
syndrome disappeared entirely. It had not recurred when the 
patient was last seen, 5 weeks after the sympathetic block. The 
persistent relief afforded by 1 ganglionic infiltration is of much 
speculative interest; the result may have special significance in 
view of the very early stage of the disease in which treatment 


was begun. 
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A 40 year old white man, who had smoked cigarettes excess- 
ively for 20 years, complained of intermittent claudication of 
the right leg of several months duration. Examination revealed 
no evidence of organic vascular disease in either the eyegrounds 
or peripheral vessels. There were no ulcerative lesions or color 
changes present. The feet were extremely cold to the touch and 
thermocouple measurements showed the temperature of the toes 
to average 68 degrees F.; the studies were made in a room at 
72 degrees F. The patient was asked to exercise his calf muscles 
vigorously by the heel-raising procedure of repeatedly rising up 
to “‘tip-toe’”’ height. He was able to perform this activity 12 
times when intermittent claudication of the right leg became 
severe. He was next placed in a room, the temperature of which 
was 91 degrees F., and remained there fully clothed for half an 
hour. The thermocouple readings of the toes at the end of this 


_ time averaged 85 degrees F., indicating the occurrence of vas- 


odilatation as a result of the increased environmental temperature. 
The release of vasoconstriction by this method was considered 
equivalent to that obtained by sympathetic block. The exer- 
,cises were then repeated and he was able to perform them con- 
secutively without the intervention of intermittent claudication. 
This patient was considered to have a purely vasospastic form 
of local ischemia as indicated by the relief of his pain after ‘‘ther- 
mal” interruption of the sympathetic impulses. He has been 
instructed to stop smoking. An evaluation of his problem will 
be made during his abstinence from tobacco prior to recom- 
mending operative treatment. 


VARICOSE VEINS 


Certain complications of varicose veins are amenable to treat- 
ment by interruption of sympathetic nerve impulses. The 
subject has been considered in detail by one of us*! in a previous 
communication. In this series of cases, sympathetic nerve 
interruption has been applied to 3 complications: (1) stasic 
dermatitis or varicose eczema, (2) chronic leg ulcer and (3) post- 
operative vasospasm. 

Varicose eczema is a chromic, indolent lesion. The lower 
portion of the affected leg is red, leathery and indurated and 
shows a superimposed scaling, weeping, ulcerative dermatitis. 
When the patient stands upright, the involved area assumes a 
reddish-purple, suffused, cyanotic appearance, indicative of ven- 
ous stasis and local hypoxia. Superimposed cellulitis of the 
affected tissues is common. The extent of such a process should | 
be minimized as far as possible before treatment of the varicosi- 
ties is undertaken. Even after satisfactory obliteration of the 
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varicose veins, persistence of the varicose eczema sometimes 
occurs (Fig. 13). 


Either temporary or permanent nerve interruption was ap- 
plied successfully to 5 patients suffering from varicose eczema. 
In 3, repeated procaine lumbar blocks were employed preoper- 
atively as a means of hastening subsidence of the process, es- 
pecially the cellulitis. Four blocks or less were required, per- 
formed daily, to prepare each of the affected extremities for 
saphenous ligation and retrograde sclerosis. As discussed above, 
the cellulitis disappeared promptly while the weeping, oozing, 
raw surface responded less quickly. In 2 patients, the derma- 
titis recurred after adequate elimination of the varices. The 
temporary benefits derived from procaine infiltration of the 
ganglia were obviously insufficient. Bilateral lumbar sympa- 
thectomy was performed in each. The results were extremely 
satisfactory and both patients have remained well for 10 and 7 
months respectively (Fig. 14). While elimination of venous 
stasis is important in the successful treatment of varicose eczema, 
it is believed that the prevention of sweating of the feet and legs, 
incident to sympathectomy, materially influences healing of 
the dermatitis. 


In 5 patients having chronic varicose ulcers of the leg, sym- 
pathectomy was performed in conjunction with the usual treat- 
ment of the varicosities. Two of the patients were subjected 
to femoral periarterial sympathectomy, performed at the same 
time as the routine ligation-injection treatment of the varices. 
While periarterial denervation is of temporary benefit only, its 
effects may be of sufficient duration to permit healing of the 
ulcer through increased oxygenation of the extremity and im- 
provement in local phagocytic activity?*. Prompt healing fol- 
lowed operation in each case, but recurrence of the ulcer after 6 
months was noted in 1, the only failure in the ulcer group. Long- 
standing varicose ulcers usually are surrounded by a zone of 
dense fibrous tissue. Diminished vascularity of the scar in- 
terferes with healing, even after successful obliteration of the 
varicose veins. Three patients having indolent ulcerations of 
long duration were treated by lumbar ganglionectomy; in each, 
the lesions persisted after elimination of the varicosities. The 
operation produced excellent results, two of the ulcers healing 
spontaneously, while the third was excised and grafted with a 
satisfactory ‘‘take’’ of the Thiersch graft. 


Severe postoperative vasoconstriction may be encountered 
occasionally after ligation and injection of a sclerosing agent 
into the great saphenous vein. DeBakey, Burch and Ochsner 
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Scaling, weeping, ulcerative, stasic dermatitis persisting after elimina- 
tion of varicose veins. 


Fig. 14. Extremities shown in Fig. 13, five months after lumbar sympathec- 
tomy. Eczema has healed, leaving only pigmented skin. 
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have demonstrated experimentally that a chemical endophle- 
bitis, localized to an isolated venous segment of an extremity, 
causes vasospasm of such magnitude as to reduce the volume 
of peripheral pulsations in the limb. They have shown further 
that sympathectomy or procaine ganglion block abolishes the 
vasospasm and restores the arterial pulsations to normal. The 
clinical counterpart of this phenomenon theoretically should 
be encountered frequently in the treatment of varicose veins 
involving the use of large amounts of sodium morrhuate. As 
previously reported*!, the massive sclerosis methods of treat- 
ment, using sodium morrhuate, has been applied to a large 
series of patients having varicose veins. Only 2 instances of 
severe vasoconstriction have occurred following retrograde in- 
jection of the sclerosant. In each the onset was almost im- 
mediate. The affected extremities became cold and pulseless 
below the knee and each patient complained of burning pain. 
The entire syndrome disappeared promptly following a single 
procaine ganglion block in 1 patient, while the other required 
2 injections. 
POSTTRAUMATIC PAIN SYNDROMES 

The bizarre and picturesque vasomotor disturbances which 
sometimes follow injuries to the larger peripheral nerve trunks 
or minor wounds of inconsequential character constitute a defi- 
nite clinical syndrome, the mechanism of which is poorly under- 
stood. Because of the variety and complexity of the clinical 
picture, numerous designations have been applied to post- 
traumatic pain syndromes, each indicating an entity unto itself. 
It seems likely that Sudeck’s*? atrophy, causalgia (Mitchell*), 
minor causalgia (Homans***), traumatic edema and traumatic 
vasospasm are closely related variants of a single neurovascular 
disturbance the nature of which, while not completely known, 
is primarily an abnormal response of the sympathetic nervous 
system to injury. Coldness, glossy skin, edema, loss of hair, 
cyanosis, vasoconstriction alternating with vasodilatation, hy- 
perhidrosis, atrophy of bone and diffuse, unlocalized burning 
pain of great intensity constitute the principal clinical features 
of the injured extremity. A review of some recent publi- 
cations ‘44° reveals a striking similarity of symptoms among 
patients described under different classifications, thus denoting 
a common underlying mechanism. 

In this series, 3 patients were encountered showing various 
features of the posttraumatic syndrome. Two were treated 
by ganglionic procaine infiltration alone, with remarkable suc- 
cess, while the third was subjected to both ganglionectomy and 
periarterial sympathectomy to little or no avail. The first 
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patient was a 23 year old colored man who suffered a compres- 
sion injury of the left forearm when it was momentarily caught 
between two large express crates. The period of compression 
was of very short duration and there were no features of the 
injury resembling the crush syndrome. X-ray examination 
revealed no fractures. Swelling was moderate throughout the 
forearm but was not considered of sufficient degree to interfere 
with arterial circulation. A few hours after the injury, the 
hand and fingers were extremely cold. The patient complained 
of burning pain of the hand radiating to the elbow. A procaine 
block was performed immediately by the posterior approach at 
the first and second thoracic levels. There was prompt decrease 
in pain and gradual restoration of warmth to the affected hand. 
The block was repeated 24 hours later and was followed by dis- 
appearance of the edema. There has been no recurrence of 
symptoms. This patient is considered to be a typical example 


‘of a very early posttraumatic neurovascular problem, best 


classified as traumatic vasospasm. 


The second case was a simple ‘‘mashed finger’’ occurring in an 
extremely nervous white girl 12 years of age. There was no 
fracture but the injury necessitated removal of the nail of the 
left index finger. Ten days after the injury, at which time the 
wound was clean and healing satisfactorily, the patient com- 
plained of severe pain in the entire hand. Gradually the pain 
increased in intensity and was described as a ‘‘needle-stick’’ 
sensation, radiating upward to the axilla. The hand became 
cool and somewhat cyanotic and was constantly moist because 
of increased perspiration. Paravertebral novocaine infiltration 
of the stellate and second thoracic ganglia was performed once 
with complete and lasting relief of the pain. The child has 
remained well after 18 months. This case and the preceding 
one illustrate the fact that one or two ganglionic blocks with 
novocaine, when performed early, may be sufficient to arrest 
completely the progress of a severe posttraumatic pain syn- 
drome. Homans*, White and Smithwick', and de Takats** have 
emphasized this observation. 


The single failure in this group occurred in a 27 year old white 
man, previously reported**, who was classified as typical of 
Sudeck’s atrophy (Fig. 15). Four years after the original injury, 
which was a trivial blow on the left wrist producing neither ex- 
ternal wound nor fracture, he was subjected to sympathectomy 
with removal of the second and third thoracic ganglia. At the 
time of operation his clinical picture was typical: glossy, red 
skin, edema, decrease in local hair growth, osteoporosis, and 
unrelenting burning pain of the affected hand and arm. For 8 
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months he remained asymptomatic and both the redness and 
edema disappeared. However, his symptoms reappeared and 
have persisted, although intermittent in character, for 3 years, 


Fig. 15. X-rays showing bone atrophy in post-traumatic pain syndrome 

(Sudeck’s atrophy) occurring in young adult man. Reading from left to right: 

carpo-metacarpal decalcification shortly after injury, opposite (normal) hand, 
and extensive bone atrophy at peak of the disease. 


A recent brachial periarterial sympathectomy was performed 
with no immediate change in his condition. This patient illus- 
trates 2 important points: (1) there is a strong tendency for 
upper dorsal ganglionectomy to afford only temporary relief 
and (2) long-standing vasomotor pain syndromes are more 
difficult to abolish than early ones. 


ERYTHROMELALGIA 


The syndrome of erythromelalgia was first described and 
given its present name by Weir Mitchell‘! in 1878. It apparently 
is a rare disease, consisting of the spontaneous development of 
severe burning pain in the feet or hands accompanied by redness 
of the skin. The pain is aggravated by heat, dependency of the 
limb and exercise; it is usually relieved by elevating the extrem- 
ity and by application of cold. Telford and Simmons“ con- 
sidered erythromelalgia to be a vasodilator disturbance of the 
sympathetic nervous system and treated 3 patients by sym- 
pathectomy with excellent results. 


= 
. 4 


SMITHY: SYMPATHETIC NERVE INTERRUPTION 27 


One patient has been treated in this series by transabdominal 
bilateral lumbar sympathectomy. The. immediate result was 
encouraging but recurrence of the pain was noted after 6 


Fig. 16. Perce sic of right foot in 35- -year old Negro woman having 
erythromelalgia. 
months. The patient was a 35 year old Negro woman whose 
iliness began with pitting edema of both the hands and feet 2 
years prior to admission. There was no history of injury or 
predisposing disease. The edema disappeared spontaneously 
within a few days to be followed by excruciating pain of a burn- 
ing character in the hands and feet. After 1 year, the discom- 
fort in the hands disappeared and has not recurred. Regarding 
the lower extremities, the patient stated that her feet “felt like 
they were on fire” and the pain was intensified by dependency 
of the limbs and by walking. Hot weather increased her dis- 
comfort. Relief was obtained by elevating the feet and by ap- 
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plying cold wet cloths. Examination of the hands showed no 
abnormalities. Both feet, however, presented evidence of atrophy 
of the intrinsic muscles. The toes were held in flexion and their 
motion was limited. The skin was glossy and smooth and there 


Fig. 17. Left foot of patient described in Fig. 16. 


was complete absence of hair below the knee. All peripheral 
pulsations were normal. Hyperesthesia of the feet ‘was marked 
and stimulation of the plantar surfaces produced severe exacer- 
bations of pain. In spite of the black skin a digtinct erythem- 
atous flush could be detected, especially over the. less-pigmented 
plantar surfaces. X-ray examination revealed genéralized decal- 
cification of both feet (Figs. 16 and 17). The osteoporosis may 
have been due to chronic vasodilatation, a constant finding in 
erythromelalgia. In discussing the causation of acute bone 
atrophy due to trauma (Sudeck’s atrophy), Gurd* and Fontaine 
and Herrmann“ expressed the opinion that decalcification is 
the result of hyperemia due to reflex vasodilator impulses origi- 
nating in the traumatized area. This attitude is supported to 
some extent by the findings in Figs. 16 and 17. However, the 
pain experienced by the patient materially reduced her activities 
so that the element of disuse is probably a contributing factor 
in the bone atrophy. ¥ 

Skin temperature studies were- performed. There was found 


to be a reversal of the normal vasomotor gradient (Fig. 18), the. 
average temperature of the toes being 89 degrees F., that of the. 
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knee and lower thigh 84 degrees F. Bilateral lumbar sympa- 
thetic block was produced by spinal anesthesia with little change 
in the vasomotor gradient (Fig. 18). Both hands were immersed 


Sten Temperatare (F) 


Before Sympathehe Block 
After Sym pa the he Block 


a 


Fig. 18. The vasomotor gradient of patient having erythromelalgia. Note 
reversal of normal temperature curve and insignificant effect of sympathetic 
procaine block. 


in ice water for 5 minutes during which time the skin tempera- 
ture of the feet and toes was determined. atere was a drop of 
less than 1 degree F. in each toe. 


On the basis of the report of Telford and Simmons*, a trans- 
peritoneal bilateral lumbar sympathectomy was performed in 
in 1 stage. For 6 months the patient was free of discomfort 
but for the past year she has suffered remissions and exacer- 
bations of her original causalgic pain. Her discomfort is con- 
siderably less than it was prior to operation and, while she can 
be considered improved, she has not been cured. 


MISCELLANEOUS 


Sympathetic nerve interruption is a valuable agent in main- 
taining viability of an extremity in which the major arterial 
trunks are subjected to surgical operation. Gage and Ochsner™ 
endorsed the procedure in 1940, while more recently, Mason 
and Giddings*® have cited successful experiences with both 
temporary ganglion block and permanent operative interrup- 
tion in war injuries of the large peripheral vessels. 


Unilateral lumbar ganglionectomy was applied successfully to 
a case of popliteal arteriovenous fistula in this series. The 
patient, a 32 year old white man, was seen 6 weeks after sus- 
taining a bullet wound of the right popliteal space. The char- 
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acteristic findings of arteriovenous fistula were present. The 
peripheral pulses of the foot and ankle were absent-and the skin 
of the foot was cool and cyanotic. Skin temperature readings 
showed insignificant variation before and after sympathetic 
novocaine block. In view of these findings, the circulation of 
the leg was judged to be inadequate to permit operation upon 
the fistula. Right lumbar sympathectomy was performed, fol- 
lowed in 6 weeks by excision of the fistula and quadruple ligation 
of the popliteal vascular components of the lesion. Recovery 
was uneventful and the circulation of the extremity remained 


adequate at all times. 
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THE SURGICAL TREATMENT OF BRONCHIECTASIS 


KENNETH A. Morris, M. D. 
Jacksonville, Florida 


Bronchiectasis was first described by Rene Laennec in 1819. 
Today it ranks second to pulmonary tuberculosis as a chronic 
affection of the lung. Recognition of the frequency of its oc- 
currence was made possible by introduction of radiopaque oil in 
1922 by Secord and Forester. Bronchographic study of the lungs 
made accurate diagnosis possible and eliminated much of the con- 
fusion which had existed in distinguishing between pulmonary 
tuberculosis and bronchiectasis. 


It is not generally recognized that bronchiectasis is a serious, 
disabling, chronic disease. The life expectancy is short and the 
mortality high. The mortality rate in untreated or medically 
treated cases averages 40 per cent and few persons afflicted with 
bronchiectasis live to be over forty years of age. The psychologic 
handicap of the disease has been emphasized by Churchill, Ochsner, 
DeBakey and others. Asa result of the chronic productive cough 
with foul sputum, the patient may be socially ostracized. Con- 
sequently he becomes morose and depressed and may even develop 
psychopathic personality changes. Complications of the disease 
are serious and the patient may develop pneumonia, lung abscess 
or empyema at any time. Medical treatment offers him some 
temporary relief, but nothing in the way of permanent cure. 
When one considers the pathologic picture of cylindrical and 
saccular dilatation of the bronchi with the destruction of the 
elastic fibers and smooth muscle tissue, the ineffectiveness of any 
treatment short of complete excision of the diseased area is readily 
understood. . 

Pulmonary resection, or removal of the diseased portion of the 
lung, is the only effective treatment. It is one of the outstanding 
achievements of thoracic surgery, made possible by recent progress 
in anesthesia, bronchoscopy, roentgenology, pathology and res- 
piratory physiology. The etiology of bronchiectasis is variable, 
but one of the main factors is undoubtedly that of bronchial 
obstruction. This may occur with repeated attacks of respiratory 
infection, especially in children. Frequent attacks of pneumonia 
may actually be atelectasis caused by retained secretions or 
plugs of mucus obstructing the bronchus. Patients with acute 
pulmonary disease such as pneumonia or influenza may develop 
bronchiectasis or lung abscess during the convalescent period. It 
is well recognized today that there is no such thing as an unre- 
solved pneumonia. Repeated roentgenographic studies of the 
chest until all pathologic shadows have disappeared may prevent 
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the formation of bronchiectasis later. It is at this time that a 
bronchoscopic examination is so important. The bronchoscopist 
may be able to unblock the bronchus and allow the atelectasis 
and infection to clear.up. There is considerable debate about 
the relationship between bronchiectasis and sinusitis. It is a 
question whether either one of these diseases is responsible for the 
other. There is undoubtedly some relationship between con- 
genital cystic disease of the lung and bronchiectasis, especially 
when the cyst becomes infected and atelectasis occurs. The 
association of bronchiectasis and carcinoma of the lung is well 
recognized. Bronchiectasis is also found in many cases of pul- 
monary tuberculosis. 


DIAGNOSIS 


‘Unfortunately patients with bronchiectasis have had symptoms 
for many yeats. Cough is such a common symptom that it is 
given little attention. Pus brought up from the respiratory 
tract means inflammation just as it does in any other part of the 
body. Immediate investigation of such symptoms allows early 
diagnosis before the condition becomes inoperable. It is sur- 
prising what can be learned from the ordinary roentgenogram of 
the chest. By the chest film alone, bronchiectasis can be sus- 
pected in 70 per cent of the cases in which the condition exists. 
Good states that: ‘‘Bronchiectasis may be suspected whenever 
the pulmonary markings, particularly in the base of the lung, 
are prominent or produce a honeycomb effect.” Evidence of a 
slowly resolving or recurrent bronchopneumonia in the base of 
one or both lungs, or atelectasis of a lobe or portion of a lobe, is 
especially likely to indicate bronchiectasis in children. A definite 
diagnosis can be made only by the introduction of radiopaque - 
oil. By this means, the saccular or cylindrical dilatation of the 
bronchi can easily be demonstrated. The entire pulmonary tree 
should be outlined. Cases that show only one lobe involved are 
the most favorable ones for operation, but total pneumonectomy, 
or a bilateral lobectomy for bilateral disease, is often done. 


In the selection of patients for operation, Edwards believes 
that any patient between the ages of four and forty years, with 
reasonably well localized bronchiectasis, is a candidate for surgery, 
provided no serious complications exist. The surgical mortality 
today for lobectomy has reached the remarkably low figure of 
between three and five per cent. Clagett has emphasized the 
fact that children and young adults tolerate operation much 
better than older persons. The disease is more localized and it 
has not had time to produce severe effect upon the general health. 
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In preparing the patient for operation, postural drainage and 
inhalations of nebulized penicillin will do much to lessen the 
secretions and render the lung free of infection. Olsen of the 
Mayo Clinic reported a marked reduction in the amount of sputum 
and improvement in the general condition when nebulized peni- 
cillin was used. The scutum became thinner, less purulent and 
the odor. was eliminate:i. Enough time, probably two weeks, 
should elapse between the introduction of radiopaque oil and the 
operation to allow the lungs to become emptied of this material. 
Transfusions are used to correct anemia. Bronchoscopic aspiration 
is used to remove retained pus and secretions and to promote 


better drainage. 


Intratrachael positive pressure anesthesia should be used in all 
cases. It promotes quiet breathing and allows good exposure. 
Secretions and pus may be aspirated through the intratrachael 
tube at any time. With this type of anesthesia, the thorax may 
be explored with the same ease as the abdomen. The patient is 
placed on his good side and a posterolateral incision is made 
around the lower border of the scapula. The sixth or seventh 
rib is resected and the rib above and below is severed near the 
spine. The pleura is opened through the bed of the resected 
rib and a self-retaining retractor inserted. The lobe to be re- 
moved is carefully freed of adhesions and separated at the inter- 
lobar fissue. The pulmonary ligament is severed when the lower 
lobe is removed. The hilar vessels are isolated and divided in- 
dividually between ligatures. The technic of individual ligation 
necessitates good knowledge of anatomic variations and seg- 
mental divisions of the pulmonary vessels. The excellent anato- 
mic studies of Blades, Kent, Churchill, Belsey and Nelson have 
made this technic possible.- The stump of the bronchus is closed 
with interrupted cotton sutures preserving the blood supply as 
much as possible.. It seems to make little difference how the 
bronchus stump is closed as long as it has a good blood supply 
and is carefully covered with a flap of pleura. The severed ribs 
are wired together and an intercostal catheter is inserted for drain- 
age. Penicillin is applied locally before the wound is closed. 
Bronchoscopic aspiration is performed at the end of the operation 
if the anesthetist is not satisfied that the bronchial tree is thorough- 
ly cleaned of pus and secretions. The patient is placed in an 
oxygen tent and is urged to'cough up any mucus that accumulates 
in his throat. Penicillin is continued intramuscularly for several 
days. Negative pressure is applied to the catheter which is 
usually removed in four or five days. The patient is allowed to 
sit up in a chair in three to six days and is usually out of the 
hospital in two or three weeks. 
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USE OF ROUTINE BED EXERCISES FOLLOWING 
MAJOR SURGERY 


LEWELL S. KING, M. D. 
Hu C. Myers, M. D. 
Philippi, West Virginia 
Medical concepts tend to develop slowly and usually against 
vigorous opposition as all of us tend to view askance all that is 
new and unproved. However, once an idea in medicine has been 
adopted and nurtured into full flower by the persuasive oratory 
and gifted pens of the masters, it sticks with persistent tenacity 
and tends ever to be strengthened by repetition. Students listen 
with awe and with respect to their teachers and therefore an idea 
or technic outlives its useful period. 


All of us have been exposed to the teachings of James Hilton 
and John Hunter with regard to rest, and many of us have prob- 
ably tended to place more emphasis on rest than even they in- 
tended. It is perhaps still not widely understood that Hilton’s 
emphasis was on physiologic rest and Hunter’s was on.rest for 
motor disablerments. Moreover, Hunter continued working 
actively although he had anginal attacks during the last twenty 
years of his life. 


Previous to 1939 little organized effort was exerted in our hospi- 
tal toward a regime for prevention of the complications which 
may occur after operation when the patient is at rest in bed. 
Practically the only measures then in use routinely were having 
patients turned frequently by the nurse immediately following 
operation and securing frequent change of position in bed by use 
of the mechanisms of the Gatch bed or pillows in elevating the 
trunk or extremities. 


Early in 1939 one of us had the opportunity of attending a 


-series of lectures on fractures and other bone and joint injuries 
‘given by Mr. R. Watson Jones and of spending some time with 


him observing treatment of orthopedic cases at the Royal Liver- 
pool Infirmary. It was noted that Mr. Watson Jones made a 
fetish of stressing to each patient the need for active exercise of 
all available joints and muscles. Special care was taken to see 
that exercises were active and vigorous and that every patient 
realized their importance. The observer noted that Mr. Watson 
Jones’ patients had less subsequent osteoporosis, joint stiffness, 
and adhesions and that their muscle tonus and morale seemed far 
better than average during immobilization in plaster and follow- 
ing its removal. 


On returning he began applying the conclusions of these obser- 
vations to his own cast cases and observed the beneficial effects 
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obtained thereby in these cases. He soon began to use these 
routines, with slight changes, on all postoperative surgical cases; 
and, without consulting the literature, he worked out a set of bed 
exercises for postoperative patients based largely on those used 
by Mr. Watson Jones for plaster cases. They were as follows: 


: (1) Patient to turn himself in bed once each hour immediately follow- 
ing reaction from anesthesia. 


(2) Patient to take twelve deep breaths, filling the lungs completely, 
every three hours. 


(3) Patient to exercise actively and vigorously every joint of the 
extremities for five minutes out of each hour. (This was accomplished 
by having the patient actively flex and extend the hips, knees, ankles, _ 
and toes; adduct and abduct the shoulders; flex and extend the elbows; 
Saari and supinate the forearms; and flex and extend the wrists and 

ngers. 


Particular attention was paid to the hand and foot exercises. 


The second author of this paper observed and approved of 
these procedures and began to carry out the same routines on his 
patients. 


Since the early part of 1939, both of us have spent much time 
and effort in repeatedly instructing patients in these routines. 
Nurses have been admonished to see that all patients comply and 
carry out their exercises in a satisfactory manner. 


It has been observed that simply writing orders for exercise on 
the patient’s chart or routinely instructing the patient to take 
these exercises is entirely inadequate to obtain the desired results. 
On the other hand, if anything is to be accomplished, we have 
found that the surgeon must again and again impress on each 
patient the necessity for complying religiously with these orders. 
This is accomplished by repetition, demonstration, and insistence. 
The approach to the individual patient must be varied, depend- 
ing on his personality and intelligence. Some may simply be 
requested and others urged while some must be bullied and threat- 
ened into exercising and some fail to cooperate in spite of all of 
these. 


It is our personal feeling based on observation and experience 
that those patients who faithfully adhere to the regime set forth 
convalesce more rapidly following operation. It is difficult to 
analyze and tabulate the beneficial results to be obtained as some 
of them are in the realm of intangibles; such as, improved sense 
of well-being, improved morale, more apparent resistance to dis- 
ease processes, and a greater determination to recover. We have 
arrived at the point where we feel that the patient who resists all 
efforts and lies tranquilly and lethargically in bed following even 
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minor procedures is almost predestined to some complication 
such as thrombosis, infarction, or pneumonia. 


Recently it was decided to review our major operative records 
since 1939 in order to examine the results of our efforts in this 
direction. The year 1938 is included for purposes of comparison. 
The series is smaller than might be because of the fact that one 
of us was in the Armed Services from July, 1943, until October, 
1945. 


Table I shows 123 major cases with a total of 150 operations 
done for the period from Jan. 1, 1938, to Jan. 1, 1939. Table II 
lists the operations done from Jan. 1, 1939, to Jan. 1, 1946. The 
total operations done on 1,009 major cases was 1,476. Where 
more than one operation was done, some, of course, were of minor 
nature, but only major cases were selected and these occurred 
consecutively. It will be seen that only 387 out of a total of 
1,626 operations were appendectomies and that a fairly repre- 
sentative list of major procedures, including 20 gastrectomies, 
160 hysterectomies, 90 cholecystectomies, 36 cesarean sections, 
and 137 hernioplasties, is shown. 


Space will not permit a detailed analysis of all complications 
which were encountered. However, all those germane to this 
paper, including pulmonary or vascular complications and dehis- 
cence, will be presented in some detail. 


Table III presents an analysis of the cases of postoperative 
thrombophlebitis. It will be observed that 2 out of 123 cases 
had thrombophlebitis in 1938 or a case incidence of 1.6 per cent. 
From Jan. 1, 1939, until Jan. 1, 1946, there were 8 cases, constitut- 
ing an incidence of 0.79 per cent (a decrease of almost 50 per cent). 
Case No. 24038 (1942) is included because there was an elevation 
of temperature to 100° F. and pain in the right leg of four hours 
duration, although no definite diagnosis of thrombophlebitis was 
made. In two of the cases listed after Jan. 1, 1939, a definite 
note was recorded stating that these two patients could not be 
persuaded to exercise properly (27951 and 31248). One of these 
(27951) had carcinoma of the breast with extensive osseous 
metastases and had only a palliative operation (oophorectomy) 
which failed to help. Cancer cases are particularly prone to 
increased coagulability of the blood, so much so that some authors 
have proposed a test of coagulability as a possible diagnostic sign 
of carcinoma. 


Table IV records the occurrence of wound disruption. One 
case is recorded for 1938, an incidence of 0.81 per cent. Five 
cases appear for the following years, revealing an incidence of 
0.48 per cent. Analysis of these cases does not point toward 
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active exercise as being responsible for disruption. No. 19984 
was an old man with vesical calculi and prostatic hypertrophy. 
No. 20846 was jaundiced at operation and also was in shock during 
the operation. No. 22759 had a long operation and eviscerated 
on the twelfth postoperative day during the act of sneezing. No. 
25475 also had a long operation and suffered rather severe shock - 
during the operation, from which he recovered slowly. No. 
25657 had carcinoma of the stomach with liver metastasis. 


Table V deals with pulmonary complications of which 6 occurred 
- in 1938 (4.8 percent) and 16 (1.5 per cent) during the subsequent 
period, showing a decrease of 69 per cent based on the total cases 
(not operations) in each series. It will be noted on the table 
that four out of six of these cases in 1938 were upper abdominal 
operations. No. 19089 had two of the complications in which we 
are interested: namely, atelectasis and thrombophlebitis. Three 
cases (one half) of those in 1938 were fatalities. Only four (one 
fourth) of the following 16 pulmonary complications were fatalities. 
Case No. 10330 perhaps could have been excluded from this study 
since the complication was obviously caused by intubation in 
some fashion, although autopsy revealed no perforation of the 
trachea. No. 30775 had sudden death and was included as a 
possible pulmonary death. No. 26601 and No. 29528 had bron- 
chitis previous to operation. It is, therefore, not particularly 
surprising that they had postoperative elevations of temperature. 
No. 29528 and No. 31248 failed to exercise and the latter had both 
thrombophlebitis and pneumonia. 


Table VI lists one case of hemorrhage for 1938 and six cases 
subsequent to Jan. 1, 1939. The relative incidence was 0.81 per 
cent for 1938 and 0.59 per cent for the second period. Case No. 
19502 had a hemorrhage immediately after operation and death . 
occurred within twenty-four hours. In Case No. 26044 hemor- 
rhage occurred on removal of a pack. Hemorrhage from eso- 
phageal varices existed preoperatively in No. 30649, but was.not 
diagnosed previous to the exploration. In no case was there any 
evidence that postoperative bed exercises caused hemorrhage. 


Wound hematomas are listed in Table VII and are not numer- 
ous enough to be significant. Case No. 25608 had pneumonia 
at the time of operation and continued to cough. No doubt 
this contributed to the development of the hematoma. Case No. 
30631 had persistent oozing from old scar tissue at the time of 
operation and, although apparently controlled, it recurred post- 
operatively. 

There were thirty deaths from all causes in the entire series of 
1,132 major operations done consecutively from Jan. 1, 1938, to 
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Jan. 1, 1946. In twenty-six of these, autopsy was performed. 
In no case was death attributed to exercises in bed. The death 
rate for 1938 was 4.8 per cent, and for subsequent years to 1946, 
2.3 per cent. The over-all mortality from all causes in the entire 
series was 2.6 per cent. 

During the absence of some of us in foreign theatres of war, a 
symposium was held by the American Medical Association on 
the abuse of rest which has no doubt been of interest to those 
who had the good fortune to attend or who read about it sub- 
sequently. For those of us who have not followed the literature 
too closely the last several years, a brief reference to statements 
of various recent authors might be of interest. There are numer- 
ous and enthusiastic writers on the subject of early postoperative 
activity. It appears that most authors have stressed the value 
of early ambulation, but many have also emphasized the value of 
exercises in bed. As early as 1899 Ries! of Chicago published a 
report on the value of early rising af er operation. In 1913, 
E. H. Pool? published articles in the Journal of the American 
Medical Association on Exercise in 
Treatment.”’ 

Since 1900 there have been many papers written on early. rising, 
but until recently most of them have been by foreign authors with 
the exceptions stated. 

Kimbarovskiy? in reviewing 2,151 cases, Niedeggen‘ in reporting 
1,646 cases, Campeanu’ reporting 1,300 cases, and Leithauser and 
Bergo‘ reporting 436 cases have all recommended early ambulation 
with slight personal variations as to the exact time, stating that a 
low incidence of postoperative pneumonia, wound _ infection, 
thrombosis, and embolism is thereby obtained. They reported 
no complications such as dehiscence, hernia, etc., caused by 
early rising. One of them, however, reported a fatality due to 
massive hemorrhage on the seventh day. 

-Charbonnier’ starts his patients on deep breathing exercises 
and movements of the arms and legs in bed, beginning the exercises 
as soon as the patient reacts from the anesthesia, and does not 
allow rising before the third or fourth postoperative day. In his 
series of 408 laparotomies, he had no deaths, no cases of pulmonary 
embolism or evisceration, or other postoperative complications 
caused by early rising. 

Leithauser* found that vital capacity returned to normal in 
half the usual time after early rising and that convalescence 
closely followed improvement in vital capacity. 

Ashkins® reported a series of 823 cases out of bed on the first: 
to the third postoperative day with no serious complications due 
to early mobility. 
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Pool* gave a definite set of exercises to be performed while in 
bed to prevent stagnation of blood and guard against throm- 
bophlebitis. They were productive of other beneficial effects, 
such as diminution of muscular weakness and atrophy and pro- 
motion of well-being. 


Newburger’® found experimentally on rats that exercise rather 
than immobilization hastens the increase in tensile strength of 
abdominal incisions. 


Powers" recalls that early activity is necessary in old people 
and unavoidable in young children and yet their wounds usually 
heal well. In a reported series of 100 cases, he concluded that 
early postoperative activity and walking contribute toward a 
rapid and safe convalescence. 


Allen and Smith" showed that the circulation time from the 
ankle to the carotid sinus is decreased by elevation of the ex- 
tremity and by active exercise of the leg with the patient in the 
supine position. 

Schafer and Dragstedt'* have called attention to improvement 
in the general well-being of those patients who have risen early. 
They point toward shorter hospitalization, less financial burden 
on the patient, and better use of hospital facilities as further 
benefits of early rising. 


Robinson™, of Boston, says that prevention of phlebitis and 
thus of pulmonary embolism consists mainly in acceleration of 
the venous circulation by suitable exercises begun immediately 
after the patient is taken to his bed. He claims good results 
with routine flexion and extension of ankles and knees. 


Various authors have used and endorsed mechanical contri- 
vances such as inverted bicycles for postoperative exercises in 
bed. In general it appears that the majority of those writing on 
the subject are very favorable to early postoperative activity 
with certain exceptions where a note of conservatism and a ‘wait 
and see’’ attitude is expressed. The experience of those actually 
using bed exercise, or early ambulation, or both, seems to have 
been very satisfactory. 

Perhaps the pendulum is about to swing away at last from rest 
toward activity and possibly this reaction, once.established, may 
go too far and too fast. We feel that early postoperative activity 
is justified by the increased rate of venous and lymphatic return, 
accelerated wound healing, lessened pulmonary complications, 
and improved patient morale which have been widely noted. 
The degree of activity must depend on a number of things, in- 
cluding the gravity of the operation, the suture material used, 
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the presence of local infection or ischemia of the tissues and, in 
the last analysis, upon the judgement of the surgeon in each in- 
dividual case. 


We are using more nonabsorbable suture material, taking more 
care with closures, and getting more people up in less time than 
ever before. We are still carefully selecting our cases for early 
ambulation. We feel, however, that definite benefits are to be 
had from postoperative bed exercises alone and that they may be 
practiced as outlined on almost every case without regard to 
suture material used or the severity or type of operation done. 
We further believe that these benefits may be had without the use 
of elaborate equipment and without risk in practically all cases. 


SUMMARY 
1. Aseries of 1,132 consecutive major cases has been presented. 


2. A set of simple bed exercises, which has been in use in our 
clinic for the last seven years, is described. 


3. Incidence of vascular and pulmonary complications has 
been lessened. We think this has been brought about partly 
because of postoperative bed exercises. 


4. General well-being, muscle tonus, and morale of patients 
has been heightened. 


5. A trend toward early postoperative activity has been 
discussed. 
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X-RAY THERAPY AN AID TO SURGERY IN 
CONDITIONS OTHER THAN TUMOR 


by 
JaMEs E. M. D. 
Charlotte, N. C. 


Surgery, a time-honored specialty, has made tremendous 
advances during the fifty years which have passed since the 
discovery of x-ray Nov. 8, 1895, by William Conrad Roentgen. 
Progressive medical science and surgery were revolutionized by 
this event. 


Diagnostic roentgenology has to a degree paralleled the achieve- 
ments of surgical progress contributing many improvements in 
accuracy of modern diagnosis. Nevertheless, overall use of 
roentgen therapy as an aid to the practice of surgery has not 
enjoyed such acceptance by surgeons. 


Because of over-enthusiasm, poor judgment, inadequate 
knowledge of the physical properties and biologic effects of 
roentgen rays and many other mistakes by those who pioneered 
radiology, proper recognition of the inherent usefulness of thera- 
peutic irradiation to enhance surgical results has been hindered. 
Medical literature through the years has been filled with all sorts 
of reports of the therapeutic value of roentgenology. Clearly in 
our time an intellectural stabilization is taking place in the manage- 
ment of certain non-malignant conditions. Coincidentally, the 
literature is amassing an ever increasing reservoir of substantial 
evidence from unimpeachable workers to show that cooperative, 
intelligent use of irradiation therapy by a skilled and trained 
irradiation therapist is one of the valuable agents the modern 
surgeon can employ for many of his every-day problems. This 
is not a threat to surgeons or to respectable operative manage- 
ment of surgical conditions. It is rather a barometer of the trend 
of the times when surgeons are becoming more aware of the 
usefulness of agents in addition to the scapel. Cooperation of 
specialists (Table 2), rather than individualistic thought, moti- 
vates present day management of surgical problems, and better 
results are being obtained than in the years which have passed. 


It is therefore the purpose of this report to acquaint and re- 
fresh ourselves with some of the non-malignant conditions (Table 
1) in which irradiation therapy, properly administered, can im- 
prove surgical results. Surgeons universally accept the value of 
irradiation in malignancies. It is in the great field of non-neo- 
plastic disease where so much debatable evidence for the value 
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TABLE 1 


X-RAY THERAPY AN AID TO SURGERY { PREVENTATIVE 
CURATIVE 
1.—_INFECTIONS a. ACUTE B. CHRONIC 


2.—ENDOCRINE DYSFUNCTIONS 
undesirable manifestations of endocrine imbalance. 


3.—LOCAL PATHOLOGIC RESPONSES 
characterized by chronic granulation tissue. 

4+.—ABNORMAL REPAIR of LOCAL TISSUE 
characterized by scar formation 

exudation 

calcification 


of roentgen therapy has appeared that clarification and stability 
of value seem indicated. Time limits our consideration to only 
a few of these conditions. Specifically we will concern ourselves 
with entities in which the evidence is overwhelming and in which 
the author has had personal experience. Very few of the findings 
herein reported can be attributed to original thought. 


Skilled modern irradiation therapy correlates a genuine clinical 
knowledge of what certain electromagnetic wave-lengths will do 


TABLE 2. 
ESSENTIALS TO SUCCESS 


1.—COOPERATTON between SURGEON and RADIOLOGIST 
2.—ACCURATE KNOWLEDGE of what results might be. 
3.—TACTFUL HANDLING OF PATIENT promote his cooperation 
4.—TIME ELEMENT 


5.—Supportative measures: sulfa? 
regulation of activity 
dressings, etc. 

fluid balance 


when introduced into the human tissues. The physicists call 
this ‘ionization effect.’’ Such knowledge necessitates a thorough 
background understanding of clinical surgery and medicine, 
selective familarity with certain disease entities, relatively common 
pathologic responses and their surgical managements, constant 
discriminating digestion of important experimental irradiation 
therapy advances of research etc., accurate knowledge of the 
selective action of varied tissue doses on varied cellular structures 
of the body, a willingness to individualize the patient and problem 
in therapeutic thinking, all mellowed by utmost patience and 
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TABLE 3 
ADVANTAGES OF ROENTGEN THERAPY 


1.—IS SAFE: untoward reactions should not occur. 
2.—CONSERVES SURGEON'S TIME. 
3.—CONSERVES PATIENT’S TIME. 
4.—ALMOST NO CONTRAINDICATION. 
5.—REDUCES LONGEVITY OF ILLNESS; HOSPITALIZATION. 


many other qualities. Admittedly such ability is hard to find 
in a radiotherapist. But such a radiologist is becoming more 
and more of a reality! If surgeons who are abreast of the times 
would demand such qualifications a positive and clearly establish- 
ed foundation for the use of roentgen rays therapeutically would 
be established. (Table 3.) 

From a surgical view-point roentgen therapy is an aid to surgery 
in many conditions. For simplicity these may be thought of as 
four groups of variables from normal (Table 1), i.e.: 


1.—Conditions of infection. 

2.—Endocrine dysfunctions and/or undesirable manifestations of 
endocrine imbalance. 

3.—Local pathologic responses characterized by chronic vascular 
granulation tissue production. 

4.—Abnormal tissue responses wherein scar formation, exudation, 
or calcification features the pathologic response. 


TABLE 4 
MANIFESTATIONS OF CLINICAL BENEFIT 


1.—DECREASED pulse rate, temperature, toxemia 
2.—LOWERING respiratory rate 
3.—DIMINISHED PAIN 

4.—CONSERVATION OF TISSUES 
5.—PREVENTION OF SECONDARY INFECTIONS 
6.—COMPLICATIONS MINIMIZED 

7.—SHORTENED DURATION OF DISEASE COURSE 
8.—LOWERED MORTALITY RATE 


Kelly and Dowell*® crystalized tremendous evidence for the 
effective value of roentgen therapy in infections. (Table 4) 
Clinical. changes evident following irradiation, i.e. decrease in 
pulse rate, temperature, toxemia, respiratory rate, pain, etc. 
have been emphasized. Many infections are localized following 
irradiation, tissues are conserved, complications are minimized, 
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and secondary infections are prevented. Durations of most 
infections are shortened by roentgen therapy. Mortality rates 
are lowered. Such beneficial effects following irradiation have 
been observed in gas bacillus infections, post-partum mastitis, 
erysipelas, parotitis, certain chemo-therapeutic resistant pneu- 
monias, carbuncle, furuncle, cellulitis, lymphangeitis, thrombo- 
phlebitis, paronychias, diphtheria carriers, lymphoid hyper- 
plasia of the nasopharynx, sinusitis, certain types of peritonitis, 


TABLE 5 
INFECTIONS 


Gas Bacillus Infection 
Post-partum Mastitis 
Erysipelas 

Parotitis 
Chemotherapeutic-resistant pneumonia 
Carbuncle and furuncle 

Cellulitis and lymphangitis 
Thrombophlebitis 

Paronychias 

Diptheria carriers 

Lymphoid Hyperplasia Naso-pharynx 
Sinusitis 

Certain peritonitis 

Fungus infections 

Tuberculous lymphadenitis 

Secondary infections with malignancies. 


fungus infections, and severe secondary infections of malignant 
growths (Table 5). One of the most important features of success- 
ful treatment of infections is proper timing. Many acute in- 
fections can be aborted if treated early by irradiation. Improper 
timing has been one of the greatest stumbling blocks to fair evalu- 
ation of irradiation effect. Admittedly a surgeon who seeks the 
roentgenclogist’s help sufficiently early in the course of any of 
these conditions for optimum chances of radiologic therapeutic 
success is frequently the exception rather thar: the rule. Generally 
speaking, the greater the toxemia and leukocytosis systemically 
or locally the greater is the chance of obtaining maximum effect 
from irradiation therapy; for response corresponds closely to the 
degree of leukocytosis and rate of destruction of leukocytes. 


The complex interrelationship of all endocrine glands makes 
logical the observed clinical fact that pathologic conditions in 
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TABLE 6 
ENDOCRINE DYSFUNCTIONS AND IMBALANCE 


1.—AMENORRHEA and STERILITY 
no deleterious effect on offspring of first generation 


2.—PITUITARY CONDITIONS 
a.—basophilic hyperpituitarism without demonstrable tumor 
b.—menstrual headaches 
c.—menopausal { hyperplasia, castration 
hyperactivity 
3.—PROVEN BENIGN UTERINE BLEEDING 
with fibroid 
without fibroid 


4.—HYPERACTIVITY OF ADRENALS 
with associated hypertension 
without hypertension 


5.—HYPERTHYROIDISM 


6.—OSTEOPOROSIS WITH FUNCTIONAL 
HYPERPARATHYROIDISM 


7.—THERAPEUTIC SUPPRESSION OF PANCREAS 
fistula in Right Upper Quadrant. 


any one of them are likely to be associated with hyperplasia in 
others!®,",!2, Endocrinology is becoming more and more under- 
stood and placed on a workable basis. With this stabilization 
a more sensible rationale of the use of roentgen therapy in en- 
docrine disorders is taking place (Table 6). In carefully selected 
problems of functional amenorrhea and sterility, after proper 
gynecologic study and evaluation, excellent results are obtained 
by roentgen therapy to the ovaries and pituitary. It has been 
proved that there are no deleterious effects on the offspring of the 
first generation. Certain pituitary conditions, apart from macro- 
scopic tumors, are equally amenable to x-ray therapy. Functional 
basophilic hyperpituitarism without demonstrable tumors, certain 
types of migraine and so-called ‘menstrual headaches’ are re- 
lieved by relatively small actual calculated tissue doses of roentgen 
therapy. In menopausal hyperplasia and postsurgical cas- 
tration pituitary hyperplasia, application of small doses of x-rays 
is of great value; for removal of the gonads is associated with 
overactivity of the pituitary, whether physiologic or artificially 
induced menopause is taking place. 

Benign uterine bleeding, with or without fibroid, offers a great 
field where roentgen therapy can produce gratifying results as 
an aid to surgery. A roentgen induced sterilization, after surgical 
dilatation and currettage, with pathologic slides proving the benign 
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nature of the bleeding, can be handled with universally excellent 
results. 


Abnormal irritability of the adrenal secretory mechanism 
characteristic of patients with certain types of angina can be 
abolished at least to a degree and for a temporary period by 
roentgen irradiation of the suprarenals'*. Young individuals 
with certain selective hypertensions can thus be made operable 


TABLE 7 
LOCAL PATHOLOGIC RESPONSES chronic granulations 


1.—MARIE-STRUMPELL SPONDYLARTHRITIS 
2.—STITCH GRANULATIONS IN WOUNDS 

3.—WOUND BED WHERE PRIMARY CLOSURE NOT POSSIBLE 
4.—UN-UNITED BONE GRAFT 


risks when otherwise they might be lost as undesirable for elective 
surgical procedures. 


Clinical manifestations of primary thyrotoxicosis" are diminish- 
ed and improvement is evident by decrease in nervousness and 
sweating, increase in strength and energy, gain in weight, decrease 
in pulse rate, when experienced irradiation is used, in those cases 
where operation cannot be done. 


Functional hyperparathyroidism, with osteoporosis and other 
bone change, manifesting itself by increased secretion of para- 
thormone, with disturbed calcium and phosphorus metabolism, 
is amenabie to irradiation. This has been observed frequently 
in so-called menopausal osteoporosis without striking blood and 
urinary chemical evidences of overactivity of the parathyroid. 


Therapeutic suppression of the secretory activity of the pan- 
creas in postoperative surgical problems (usually following gall- 
bladder or right upper quadrant surgery where a drain was left 
in and fistula developed) challenges radiologists. Two such 
hapless patients, whose auto-digestion of the fistulous tract ceased 
after two successive daily calculated tissue doses of 400 r, have 
been observed. If more evidence could be amassed for proof of 
such irradiation value in this postoperative surgical complication, 
x-ray could salvage a small group of patients which might other- 
wise be lost as surgical successes. 

Local pathologic responses (Table 7) characterized by vascular 
granulation tissue afford a group of conditions wherein roentgen 
therapy is of benefit. Marie-Strumpell spondylarthritis’ can be 
managed, controlled, and apparently favorable altered for a 
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considerable length of time by patient orthopedic care and 
roentgen therapy, when instituted early in the course of the dis- 
ease. Results are striking. Otherwise inevitable deformities 
are seemingly prevented, advance of the disease apparently 
halted, and many virtually incapacitated patients are rehabil- 
itated. Here, again, the importance of early diagnosis and 
institution of therapy affords best results. 


TABLE 8 


scar 
ABNORMAL REPAIR OF LOCAL TISSUES exudation 
calcification 


1.—KELOID . 
2.—BURSITIS 
3.—PEYRONIE’S DISEASE 
4.—GANGLION 
5.—HERPES ZOSTER 


6.—SYRINGOMYELIA 


The pathologic granulation of certain ununited bone grafts 
are similar to the vascular granulations known to be radiosensitive. 
A tissue dose of 125 r units given in three treatments over a period 
of two weeks proved effective in healing one graft previously 
ununited for some 20 months when all other measures had failed. 


The annoying ‘‘stitch granulation’? sometimes encountered in 
incisions which have healed elsewhere can be treated by one single 
x-ray treatment with more rapid epithelization than has been 
the experience when caustics and /or cauterization have been used. 
Many. types of the wounds where primary closure of the entire 
wound was not possible and an over-growth of granulation tissue 
ensues in the open area can be handled satisfactorily by small 
doses of roentgen therapy judiciously administered. 


Certain surgical conditions, characterized by abnormal repair 
of local tissues (Table 8) in the form of excessive scar formation, 
exudation, and occasionally calcium deposit in soft tissue, form 
another group of radiotherapeutic successes as an aid to surgical 
management. Perhaps the most effective treatment of keloid is 
surgical removal, when possible, followed. within 24 hours by a 
single treatment of roentgen therapy which approaches the ery- 
thema dose. Such therapy alters the repair process sufficiently 
in most instances to afford slightly delayed, but apparently other- 
wise normal, union. The borders should be carefully shielded. 
Keloids which cannot be excised can be benefited by protracted 
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series of irradiation therapy and the sooner irradiation is started 
the better the result. Peyronie’s disease (plastic induration of 


Fig. 1. Neurotrophic Joint-Syringomyelia 


the penis) is managed better by irradiation than by surgery. 
The true keloid type affecting the dorsum of the sheath of the 
corpora cavernosa, the septum between the corpora, or both of 
these structures, responds favorably almost without exception 
if therapy is instituted early. The dense sclerotic type with cal- 
cium deposit responds less favorably. 


Bursitis, especially in the sub-deltoid and sub-acromial bursa, 
is relieved almost without exception by skilled roentgen therapy 
although the dose required may vary considerably with each 
patient. Only in the far-advanced type where immobility is the 
dominant finding (because of extensive fibrosis and muscle 
atrophy) does roentgen therapy seem ineffective. 
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Ganglia of the tendon sheaths, especially the common dorsal 
ganglion seen most frequently on the radial side of the wrist, 
can be managed successfully in a large majority of cases by 
surgical aspiration or puncture sufficient to remove most of the 


Fig. 2. Same joint, 8 years after x-ray threatment, showing that x-ray therapy 
does not stop the advancement of the bone change. In spite of the destruction, 
the patient was able to work continuously during the eight years. 


gelatinous material, followed immediately by a single treatment 
with x-rays and application of a pressure dressing. The attempt 
is made by sufficient tissue r units to promote devitalization and 
subsequent death of the endothelial-like cell which is thought to 
be responsible for the accumulation of the fluid material. The 
pressure dressing facilitates adhesion of the surfaces so that 
fibrosis and obliteration of the cavity may take place. 

Herpes Zoster responds quite well to roentgen therapy if treated 


within the first few hours after the appearance of the vesicles. Re- 
sults are directly proportional to the time element when irradiation 
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was started. Some patients in whom the diagnosis was made 
and treatment begun before marked cutaneous manifestations 
were evidently improved without significant cutaneous lesions 
ever developing. 

Syringomyelia represents a condition which may in some 
instances be benefited by irradiation. Characteristic sensory 
dissociations, with loss of pain and temperature fibers, but pres- 
ervation of touch fibers, may be stopped. The degeneration of 
poorly nourished glial tissue probably is altered in instances which 
respond. The anterior horn cells and lateral pyramidal tracts 
may be involved directly or by pressure, producing not only 
muscular atrophies and spasticities of the extremities, but total 
inability to work. One such patient, who was unable to work, 
was rehabilitated and continues in a gainful occupation some 
11 years after his first series of roentgen therapy, although he is 
still showing bone changes about the shoulders. (Figs. 1 & 2) 


DISCUSSION 


X-ray therapy is not a cure-all nor a substitute for surgical 
management of certain non-malignant conditions. But it can 
improve surgical results when given by a trained radiotherapist 
whose alertness is atune to recent advances in conservative usage 
of the energy he employs. It is a safe, sane and valuable addi- 
tional agent in the surgical management of many problems. 


Generally speaking, from a surgical view-point, most of these 
combined surgical and radiotherapeutic successes can be classi- 
fied for simplicity into four relatively easy to remember groups 
of pathologic responses; a. infections; b. endocrine dysfunctions; 
c. vascular granulations; d. certain types of tissue responses. 


The degree of successful management is proportional to the 
time element when radiotherapy is instituted. 


Cooperation and individualization of each problem by surgeon 
and radiotherapist together affords the only logical foundation 
for a deserved and inevitable recognition of the limited, but real, 
value of roentgen rays as a therapeutic aid to surgery, in conditions 
other than tumor. 


Note: Grateful acknowledgment is made to Dr. J. P. Rousseau of Winston-Salem, 
N.C., for the use of the case cited as a therapeutic success in the treatment of Syrin- 


gomyelia. 
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THE EARLY CLINICAL AND RADIOLOGIC 
MANIFESTATIONS OF SMALL BOWEL 
OBSTRUCTION 


CLAUDE J. Hunt, M. D. 
Kansas City, Missouri 


In spite of the progress that has been made in the problems 
associated with small bowel obstruction the mortality rate re- 
mains high. Unfortunately this is due usually to the advanced 
stage of obstruction at the time of the initial appearance. How- 
ever, many cases are permitted to advance progressively under 
medical observation, without the diagnosis being made or sus- 
pected, until advanced obstruction has developed. It is my 
desire, therefore, to call attention to the early manifestation of 
small bowel obstruction and to place proper emphasis upon 
symptoms and signs that indicate its presence. Sufficient stress 
has not been placed upon the characteristics of diffuse abdominal 
colic and the importance of the amount of information that can 
be obtained by radiographic study. 


ABDOMINAL COLIC 

Abdominal colic may be localized or diffuse, may be continuous 
or spasmodic in character. When it is confined to one quadrant 
of the abdomen, continuous in character, and associated with 
tenderness and -rigidity, it is definitely a localized process in- 
volving some anatomic structure normal to that area. It can 
be either an inflammatory process, a rupture of a viscus, or a 
structure trying to empty itself of abnormal contents. Typical 
examples of such colic are acute appendicitis, perforated duodenal 
ulcer or gallstones. 

This is quite different from the colic of intestinal obstruction, 
which is unlike any other type of abdominal colic. It is diffuse 
in character, is cramplike, periodic or spasmodic in occurrence 
and is not usually associated with tenderness and muscle spasm. 
The pain comes on suddenly, reaches a crescendo of intensity 
and then subsides as abruptly as it began, only to recur again in 
a short time. It is associated with a metallic sound, heard on 
listening to the abdomen, and spoken of as borborygmus. This 
sound associated with this paroxysm of pain is characteristic of 
obstruction: and is not found in other forms of abdominal colic. 
Likewise, early in the process, visible peristalsis can be seen 
with each spasm of pain. Many times the distended loop of 
bowel presents plainly the wave of peristalsis. 

There are some other points of diagnostic importance which 
will help to arrive at a rather accurate conclusion. In simple 
obstruction, localized tenderness and rigidity are not present. 
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On the other hand, in loop obstruction, where the bowel is stran- 
gulated either by a loop of bowel passing through a band of 
adhesion or becoming twisted upon itself in the nature of a vol- 
vulus, there is slight localized abdominal tenderness and a moder- 
ate amount of rigidity. This results from venous obstruction, 
with extravasated blood into the peritoneal cavity, and by the 
distended loop of bowel contacting the parietal peritoneum. 
Intussusception of the terminal ileum into the ascending colon 
produces to some extent this peritoneal response. In like man- 
ner, bands of adhesions to the anterior parietal peritoneum, ob- 
structing the bowel, produce muscle spasm and tenderness. 

Wangensteen states that when localized tenderness and rigidity 
are associated with bowel obstruction, it may be stated that there 
is a strangulated or volvulus type of obstruction and that the 
circulation of the bowel is impaired. 


Vomiting may be reflex, as seen in colon and in low small bowel 
obstruction, or it may be the result of reverse peristalsis from 
high small bowel obstruction. It is dependent upon the duration 
of the obstruction and upon the level of the lesion. The higher 
the lesion the earlier the vomiting. In high bowel obstruction, 
vomiting precludes the extensive bowel distention that is char- 
acteristic in low obstruction. Lesions low in the ileum will 
produce no vomiting of intestinal contents until well after enor- 
mous bowel distention. In colon obstruction vomiting may 
not occur. Colon obstruction, in contrast to simple small bowel 
obstruction, is a closed loop obstruction, and enormous disten- 
tion of the colon may occur without any regurgitation through 
the ileocecal valve into the small bowel and with little, or very 
late, dilatation of the small bowel. It is well to mention here, 
that this closed loop type of obstruction may result in vascular 
impairment and localized gangrene, especially of the cecum. 
Early surgical decompression is essential, before gangrene and 
rupture occur. 

It’ must be remembered that in small bowel obstruction the 
passage of gas or the evacuation of the bowels does not eliminate 
the possibility of obstruction. Wangensteen and Goehl mention 
that the bowel distal to the obstruction is unimpaired and may 
function normally, completely emptying itself of gas and fecal 
material. They further state that good results may be obtained 
by enema. Unless this is kept in mind a false security may re- 
sult from a copious passage of gas or evacuation of the bowels. 
We have often heard it said that gas had passed freely and the 
bowels had moved satisfactorily, therefore there couldn’t be an 
obstruction, only to find later the physical signs of advancing 
obstruction. 
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How, then, are we to prove that an obstruction exists? If the 
physical signs are evident, the abdomen is distended and there 
is fecal vomiting, the diagnosis is obvious. All too often this is 
the situation when a surgeon is first consulted. There are then 
severe biochemical changes and dangerous mechanical difficulties 
are present if operation is attempted. It is this type of obstruc- 
tion that is attended by a high mortality. 

The presence of a former operative scar is sufficient to cause 
immediate suspicion of obstruction in one with diffuse abdominal 
colic. The existence of an external strangulated hernia is positive 
evidence and requires prompt action. 

Characteristic symptoms without obvious visible signs should 
be carefully investigated by radiographic study. This procedure 
is most trustworthy and confirmatory. Gas can be seen by a 
radiogram early after the development of an obstruction and 
the pattern it assumes largely designates the nature of the ob- 
struction. A collection of gas in the small bowel in an adult 
may be considered as synonymous with obstruction. Gas nor- 
mally is seen in the stomach and colon but not in the small bowel. 
It is present but mixed with the liquid content and is not visible. 
Only in infants and very small children is gas seen in the small 
bowel without significance. The typical transverse pattern, 
described by Case, is not necessary for a diagnosis of small bowel 
obstruction. In simple obstruction it is centrally located and 
has a transverse long axis, while in strangulated obstruction or 
volvulus the distended coils of the bowel assume no definite 
pattern. Lockwood states that the Valvulae Conniventes of 
the small bowel are not so well shown in strangulated obstruction 
as in simple obstruction and the proximal bowel above is slow to 
distend. If the walls separating the coils of distended bowel are 
thick, it suggests the presence of fluid or exudate. Collections 
of gas in the large bowel are quite in contrast to that in the 
small, in that the long axis is vertical, the bowel wall is normally 
thicker and haustral markings are present. 

Thus it may be said that the x-ray can make an early diagnosis 
of small bowel! obstruction, that it can demonstrate the distribu- 
tion of the gas, the location of the lesion and the probable nature 
of the obstruction. It is valuable in determining whether the 
obstruction is complete or incomplete. Gas in the peritoneal 
cavity resulting from a strangulated perforation is likewise 
demonstrated by a radiographic film. From a roentgenogram 
of the abdomen it can be determined whether the distention is 
in the small bowel or the large bowel. 

If it is in the large bowel it is a closed loop obstruction, the 
ileocecal valve prevents regurgitation into the ileum. If in the 
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small bowel, the type and character of the distention depend 
upon the nature of the obstruction, and from the pattern of the 


bowel distention the urgency of the situation becomes apparent, 


Postoperative distention of the intestines may be mechanical 
or paralytic in type. When mechanical the small intestines are 
distended, while in ileus there is distention of both small and 
large bowel. A radiogram of the abdomen shows distribution 
of the gaseous distention and distinguishes between the two 
conditions. If mechanical, the colon is empty and the small 
bowel is distended; in ileus, gaseous distention is present in both 
the small and large bowels. Repeated radiographic films may be 
necessary to determine the certainty of ileus. Consideration 
must also be given to the so-called silent and painless abdomen 
as a differential point in diagnosis. 


TYPES OF OBSTRUCTION 


Strangulated Hernia 


Obstructions that present themselves upon the surface of the 
body require little differential diagnosis. The symptoms are 
related immediately to the external strangulation and radio- 
graphic study is not necessary because the situation is apparent. 
The disorder is recognized by the patient, and the irreducible 
hard mass and the accompanying abdominal distress prompts 
the patient to call medical consultation. The problem is recog- 
nized at once and properly is referred for surgery. We do not 
believe in the manipulative attempts at non-surgical reduction. 
Trauma is inflicted, edema occurs and even if reduction is suc- 
cessful nothing is known of the viability of the bowel. Apparent 
reduction may be only reduction en masse and the constricting 
ring not relieved at all. 


We are, therefore, not sympathetic with attempted medical 
reduction of strangulated hernia. Nothing is done to prevent a 
recurrence of the catastrophe. We know that it is better to 
reduce the bowel under direct vision, inspect it for adequate 
circulation and repair the hernia defect. Only by this pro- 
cedure can one be sure of the viable continuity of the bowel 
and only then has anything been done to prevent a recurrence. 
We, therefore, do not attempt manipulative reduction of strangu- 
lated hernia but advise immediate surgical. repair. 


INTRA-ABDOMINAL OBSTRUCTION 


It is those obstructions within the abdomen, hidden from 
sight, with which this discussion is particularly concerned. They 
are the obscure obstructions and the diagnosis is often delayed 


- 


66 THE SOUTHERN SURGEON 


because the symptom complex is not recognized by the attend- 
ing physician. Often the abdominal colic is attributed to some 
indiscretion in diet. Often many harmful home remedies have 
been used and serious complications may have resulted. 


The simple type of obstruction may result from bands of ad- 
hesion, angulations of the bowel by adhesive bands, or intrinsic 
lesions within the bowel, as neoplasm or gallstone. Immediate 
operation is not imperative in simple, non-strangulating ob- 
struction, and time may be taken to rehabilitate the patient by 
fluids, saline and transfusions. The distended bowel may be 
deflated by intubation, rendering it surgically more approach- 
able and mechanically safer. 


Obstructions sometimes develop in association with an in- 
flammatory process in the abdomen before or after operation. 
Peritoneal irritation and inflammation inhibits peristalsis. Sur- 
gery in such instances is attended by great danger to the in- 
flamed edematous bowel and may lead to extension of the 
infection. 


Intestinal decompression by the Miller-Abbott tube reduces 
distention and lessens the edema and hypertrophy at or near 
the obstruction. With intubation and appropriate systemic 
measures, recovery will occur without resort to surgery. En- 
terostomy is not required nor advised as a more effective de- 
compression measure is found in intestinal intubation. Enter- 
ostomy is ineffective, since it drains only a limited segment of 
the bowel or a few distended loops and has many hazards. We 
have now used surgical decompression in this manner in many 
instances with successful recovery without operation. 


In strangulated or volvulus types of obstruction, or in intus- 
susception of the ileum into the colon, time is a factor and im- 
mediate operation is imperative to preserve bowel integrity and 
prevent gangrene, rupture and peritonitis. Rehabilitating meas- 
ures become secondary to immediate surgery. 


The surgeon is therefore faced with the problem, in small 
bowel obstruction, of deciding between the existence of a simple 
obstruction or a strangulated one in which the integrity of the 
bowel is in jeopardy. The life of the patient is dependent upon 
the accuracy of the judgment. 


Neoplastic lesions of the small bowel are not common and 
rarely produce complete obstruction. Diagnosis is made by 
oral barium administration and radiographic study. We have 
had only three neoplasms of the small bowel, all carcinomas and 
all in the jejunum. Two were resectable and in one we made 
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an anastomosis around the inoperable mass. All died from the 
disease within one year. 


One small bowel obstruction from a gallstone in the terminal 
ileum has been operated upon with recovery and another with 
obstruction at the rectal outlet operated upon by crushing and 
removing the stone under anesthesia. The history is not always 
clear as to previous gallstone colic. Gatch says this is because 
the stone is large and often solitary and does not cause cystic 
duct obstruction. It erodes through into the bowel. Surgical 
management of stone obstruction depends upon the distention 
and the local condition of the obstructed bowel. The Miller- 
Abbott tube may be used to decompress the bowel and facili- 
tate later surgery. Gatch reports the spontaneous passage of 
the stone after use of the tube. If the stone can be dislodged 
it should be pushed up to an uninvolved segment and removed 
through a longitudinal incision which is closed transversely. If 
edema and fixation prevents dislodgement, resection with anas- 
tomosis is advisable. Incisional removal through an indurated 
edematous bowel is hazardous. It will not heal. 


Mesenteric thrombosis is in reality an obstruction, adynamic 
in character. Peristalsis is abolished and bowel gangrene re- 
sults. The symptoms are different, as an acute sudden pain 
ushers in the catastrophe. The pain is continuous and gas is 
seen in the small bowel by radiographic study. Segmental 
resection may be possible but often the entire supply of the 
superior mesentric artery is involved and nothing can be done. 
A recent example demonstrated gangrene of the entire small 
bowel and the entire right half of the colon from a thrombus 
in the main portion of the superior mesenteric artery. The 
catastrophe occurred on the tenth postoperative day following 
thyroidectomy for hyperthyroidism. Operation a few hours 
later demonstrated a black small bowel, the entire right half of 
the colon also being gangrenous. A provisional diagnosis of 
mesenteric thrombosis had been made before operation. 


The diagnosis of intussusception can be aided by x-ray study. 
It is valuable in confirming the diagnosis suspected from the 
passage of blood and mucus in the stool of an infant or child 
who has abdominal pain and a palpable mass. 


Reduction by non-surgical means, such as an enema, is not 
often possible or advisable. Only with the aid of a thin opaque 
enema can complete reduction be determined. Reduction may 
appear to be successful when in reality a segment of ileum re- 
mains intussuscepted. The completeness of the reduction can 
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be determined only by the use of an opaque medium which shows 
the entire outline of the colon and cecum. 


Surgical reduction is by pushing the bowel back toward the 
cecum. Efforts should be continued as complete reduction can 
usually be accomplished. Resection of the intussuscepted seg- 
ment is dangerous. 


CAsE ANALYSIS 


In the past seven years, 47 patients have been operated upon 
for small bowel obstruction and 13 have had a varying degree 
of obstruction associated with an inflammatory process within 
the abdomen and have been treated conservatively with the 
Miller-Abbott tube and supportive measures. Analysis of the 
47 operative cases was as follows: 


30 small bowel obstructions from adhesive bands in which no resection 
was necessary. 


3 cases carcinoma of the small bowel, jejunum—operative recovery. 
12 strangulated obstruction, 8 resections, no deaths. 
1 gallstone obstruction of the terminal ileum. 


intussusception. 


Three deaths occurred in this series following operation: 
1 intussusception—child—cause of death, pneumonia. 


1 small bowel obstruction following cholecystectomy for stones—cause 
of death, peritonitis. 


1 circulatory collapse, following operation for small bowel adhesive 
obstruction. 


MILLER-ABBOTT TUBE 


The Miller-Abbott tube was used as an adjunct in most of 
the operative cases, as either a preoperative or postoperative 
measure. Clinical and radiographic evidence of suspected post- 
operative small bowel obstruction or ileus has frequently led to 
recovery by decompression with the Miller-Abbott tube without 
operation. 


In the Research Hospital the procedure of passing the tube is 
the function of the radiologic department. This is successfully 
accomplished by the radiologist, Dr. Ira H. Lockwood and his 
associates, whose splendid cooperation is here acknowledged. | 


The indications for the use of the Miller-Abbott tube in small 
bowel obstruction are very definite. The tube is indicated in 
simple adhesive obstruction with extensive proximal distention 
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and in obstruction associated with inflammatory lesions. It is 
valuable in early obstruction to prevent postoperative ileus or 
further distention. As mentioned by Wangensteen, the nature 
of the obstruction may be such that it will relent following par- 
tial evacuation and operation will be unnecessary. This is 
often true in incomplete obstructions. It is not indicated in 
strangulated obstruction as a preoperative measure. It is 
serviceable after operation as a prevention of ileus and to hasten 
restoration of bowel tone. 


The Miller-Abbott tube is not employed as often as it should 
be. Many have become discouraged with attempts to pass it 
and it has fallen into disrepute. The passage of the tube re- 
quires patience. The success that we have had at the Research 
Hospital over a period of several years is as follows: 


The radiologic department of this hospital has attempted to 
pass the tube 212 times and has successfully passed it in 204 
instances. The department has successfully passed the tube in 
44 instances in the treatment of small bowel obstruction occur- 
ring on our service. 


In our experience with the Miller-Abbott tube, a definite im- 
provement has been found in the condition of the patient in 
twelve to twenty-four hours. It has been of greatest value in 
those non-strangulated obstructions with extensive proximal 
bowel distention as an aid in deflating the intestines and making 
them surgically accessible. It likewise has been valuable in 
obstructions with intra-abdominal inflammation. After the in- 
flammation has subsided the obstruction will relent. Disten- 
tion has been prevented or eliminated and with the tube well 
down the intestinal tract, the bowel deflated, the patient can be 
fed a thin semi-liquid diet. It is correctly mentioned by Gatch 
that a bowel which has been dilated for some time will not re- 
cover the power to contract for several days after the intra- 
enteric pressure has been reduced to normal. The tube is of the 
utmost value and should be more frequently used. 


SUMMARY 

1. Emphasis has been placed upon the early symptoms and 
signs of small bowel obstruction. 

2. The value of the x-ray in the diagnosis, localization and 
classification of small bowel obstruction has been discussed. 

3. The types of bowel obstruction have been individually 
considered. Indications for immediate or delayed operation 
are outlined. 
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4. Record of operative results is presented. Reference is 
made to the non-surgical treatment of obstructions associated 
with inflammatory processes. 

5. Indications and advantages of the Miller-Abbott tube 
are presented. 
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ONWARD! 


Lord Moynihan once said, ‘‘It is better to travel hopefully 
than to arrive.” Medicine and surgery have always travelled 
hopefully in pursuit of the ideals to which they are dedicated, 
the alleviation of suffering and the prolongation of human life. 
They have also travelled a long way. But they have by no means 
arrived. Indeed, it is far better that we, as members of the pro- 
fession, never reach the point at which we are satisfied with our 
achievements, that we never feel we have arrived. Our ideals 
must continue to stand before us, leading us unceasingly to 
greater triumphs. 


From their beginnings, The Southeastern Surgical Congress and 
The Southern Surgeon have played no small part in the progress 
of surgery, especially in the Southeastern section.. In an editorial’ 
published in the October, 1938, issue of the journal, I made these 
statements: ‘‘The Southeastern Surgical Congress was conceived, 
developed and born into its present geographic setting by the 
hungry minds of a few Southern surgeons who were eager for an 
opportunity to spread the gospel of better surgery in the South. 
The organization came into existence for the sole purpose of 
stimulating progress in medical science in the Southeastern part 
of the United States and neighboring territories. A few short 
months later, the association was dedicated ‘to stimulate progress 
in the science of surgery’. Such an opportunity, ‘such a privi- 
lege, such a responsibility, and such possible rewards! Even 
though still in its swaddling clothes, this association has made 
excellent progréss, it has kept the faith and the rewards are to 
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be seen dimly on the horizon of the future. Unborn generations 
of Southern surgeons may rise up to bless the hour of its birth 
and give thanks to the spirits of the sturdy men who visualized 
the possibilities and responsibilities of such an organization.”’ 


During the war, the meetings of The Southeastern Surgical 
Congress and the publication of The Southern Surgeon were 
suspended. This is the first postwar issue of the journal. The 
first postwar meeting of the Congress was held in Memphis on 
March 11-13, 1946. The program was one of the best in the 
history of the association. President Ochsner stated publicly that 
it was the best medical meeting he had ever attended, and it was 
generally agreed that the Congress was off to a fine start. 


The South is probably the most belligerent part of the United 
States. Southerners are not appeasers. They are always out in 
front in any fight for a worthy cause. At the beginning of the 
war, 65 per cent of the physicians and surgeons in the area of The 
Southeastern Surgical Congress immediately volunteered for ser- 
vice in the armed forces. Those who were accepted joined hands 
with men from other sections of the country and did a superb job 
in caring for the casualties. They have had a broad and valuable 
experience and through their efforts have contributed to the 
monumental strides made in surgery during the war. 


Now that the war is over and the majority of these men have 
returned home and resumed practice, it is to be hoped that they 
will not slacken in their efforts to promote surgical progress. 
The years ahead hold both an unprecedented opportunity and an 
urgent need for research in various phases of surgery. The field 
is white unto the harvest. Everyone cannot be expected to con- 
tribute something spectacular or revolutionary, but everyone can 
add something valuable in reporting group case studies, in sug- 
gestions for improving methods already at our command, and in 
numerous other ways. 


One of the outstanding needs at present is for research in can- 
cer control. Cancer is our No. 1 killer. The staggering fact is 
that twice as many people died of this disease back home as were 
killed and wounded in battle between Pearl Harbor and V-J 
Day. The cease firing order stopped the battle casualties, but 
cancer deaths continue at the rate of one every three minutes. 
Through the agency of the American Cancer Society, the Field 
Army and the press, the public is becoming more cancer-con- 
scious. People are being educated in the necessity for cancer 
control. They are urging more intensified research in an effort 
to find the cause and its remedy. In this respect, the public is 
almost ahead of the medical profession. The crying need now is 
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for billions of dollars, the latest and best equipment, and full 
time use of the best scientific minds in the profession to help 
solve this problem quickly. Let us consider the development of 
the atomic bomb. The need was urgent. An appropriation was 
made and work promptly begun and carried on with. dispatch. 
The job was finished and the war materially shortened, thereby 
saving many lives. With an equal outlay of funds and effort, one 
might hope for the opening of the dark door of the cancer mys- 
tery. 

The strength of our armed forces lay in the combined efforts 
of millions of individuals. In like manner, every small portion of 
scientific information acquired is a unit in the total sum of know- 
ledge. In the first issue of The Southern Surgeon, in 1932, Dr. 
Minor Blackford, its editor, made the statement that ‘‘The jour- 
nal must be one in which every Southerner can take pride.” 
Before the war, thanks to Dr. Blackford, the Surgeon was such 
a journal. As its publication is resumed with this July, 1946, 
issue, it is hoped that every page henceforward will be resplen- 
dent with papers of merit, reporting both the wartime experi- 
ences of our returned service men, and the results of new and 
worthwhile investigation. 


Our members responded gloriously to the call to service, on 
the home front as well as in the field, on the water and in the air. 
May they now, prompted by the same spirit of devotion to a 
fine cause, carry on with equal fervor and energy, our constant 
fight against disease. This is a challenge to our Southern ideal- 
ism and to our professional pride. We must continue to keep 
faith. Our battle cry is “Onward!” 

R. L. SANDERS, M. D., 
Memphis, Tennessee. 


May 24, 1946. 
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